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ggaaaaatag tttaaatgtt 


aaat c gaaag 


gattgtatat 


gtcaaaagca 


60 




gtttcattat tttctgtatt 


ttaatcttga 


caattttcct 


tcctgttttg 


120 


a.tag'atta.tc 


atcaagttag tgatctaggt 


attcatctac 


ttagctggag 


acagaactcc 


180 














gttttattat 


ccattttagt tgtgatgttt 








300 














ttggtgagtg 


atcatagatt gatcaagaac 


ccaactgttc 


atgtaaattt 


acgaaaaaat 


420 


aaatgtttcg 


ttcatgtaga aggtaaaatt 


cttccttcag 


acaacatcgc 


tgacagatgc 


480 


caaataattc 


aaaatgaaat aactaatgga 


ttgaagcagt 


tttttggtat 


tgagcgtcaa 


540 


gtaaaacttg 


aagttgcagt aaaaaattac 


caaccaaaac 


ctcaaaacaa 


aaagactgtt 


600 


agtcgtgtga 


agtaa 








615 



<210> 157 

<211> 666 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 157 



ataagtatga 


ttgattttta 


tttttttctc 


gtcgggagca 


ttctagcttc 


ctttcttggt 


60 


ttggtcattg 


accgttttcc 


agagcaatcc 


attatcagtt 


cagccagtca 


ctgcgattcc 


120 


tgtcagactc 


ccttgcgtcc 


cttagatttg 


attccgattc 


tctcacaggt 


cttcaatcgc 


180 


tttcgctgtc 


gctactgcaa 


agttcgctat 


cctgtctggt 


atgccctctt 


tgaattaagc 


240 


ttaggactcc 


tctttctgct 


ttactcttgg 


ggatggctct 


ccttggggca 


agtcgtccta 


300 


atcaccgctg 


gtttgacctt 


gggtatctac 


gactttcacc 


atcaggaata 


tcccttactg 


360 


gtctggatga 


ctttccagct 


aatcctaata 


gcttcctctg 


gctggaatct 


ggtcatggtc 


420 


tccttcctca 


tacttggaat 


tttggctcat 


tttatcgata 


tccgcatggg 


tgcaggggat 


480 


ttcctctttt 


tagcttcttg 


tgctctcgtc 


tttagcgtaa 


cggagttact 


gatcttgatt 


540 


cagttcgctt 


ctgcgacggg 


tatcctggcc 


tttctcctgc 


aaaagaaaaa 


ggaaagactt 


600 


cctttcgtgc 


ctttcctctt 


acttgctact 


tgtttgatta 


tttttggtaa 


gctactgctt 


660 


gtctga 












666 
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<211> 1152 
<212> DNA 

<213> Streptococcus pneumoniae 



<400> 158 



atgtttaatg 


gtcgggtatt 


gaaagaatta cggctgttaa 


atggtttaag tagagcagaa 


60 


ttagctcaga 


gaattaattt 


aacggaacaa gccatttggc agtttgagtc caacgaaacg 


12 0 


aaacctaaat 


tatcaaccaa 


aatgcatttg gccaaccaat 


ttcatgttga tttaacttat 


180 


tttgaacagg 


aagaagagag 


cattcgattt gattcttctg taattgcctt tagaaatgca 


240 


gacctagcaa 


cacggaaaac 


aatagatatt caaactatgt 


atttacataa ggtagatagt 


300 


ttgattgatt 


attttgaaag 


ttttgtaatt atacctaata 


ttataattca tgacctaagt 


360 


aatgtagtga 


gtgaatctta 


tcataaggga gaatccattg aggaattggc tctttatgcc 


420 


agggaaaaat 


taggtatttc 


aaaagataat catgatttgc 


tttataaatt agaacgttca 


480 


ggcatctata 


tcgtggaacg 


attaattaat ggccaagctg atgcttatag cgcatggtca 


540 


aaattgggaa 


gaccttatat 


tgtgttagga acgaataaat catctgtacg tcgaaatttt 


600 


gacttagctc 


atgagctagg 


acatattctt ttacataaat 


ataaagatat gaatgaagat 


660 


ggcgatcgtt 


tggagcaaga 


agcaaattat tttgcatcat 


gttttttatt gccaaaagaa 


720 


gagtttttag 


tcaaatttga 


agagagggtt ggcaagcgtg 


tcagcaatcc tgatagttat 


780 


attttattga 


agtcggattt 


gaatgtttcg atacaggctt 


tagagtatcg agcttttaag 


840 


ttaggattat 


tgactccaaa 


gcaacattct tacttttatc 


gtcaaattgc gcaaaaaggt 


900 


tacaaaatga 


ttgaaccctt 


ggatgatcaa atttttgtta 


aaaaaccaag caaagtaaag 


960 


agtattctgg 


acgtcgtttt 


gagtaatcat ctagtcagtc 


tagcgactat aatgtctaaa 


1020 


caaagtattc 


gtttacagtt 


tataagcgaa atattttcag 


tcgaaatgaa attttttgat 


1080 


cagtatcaag 


aagatagaag 


aacagatcga tttgataaca 


tcatcccttt gtacaaaaga 


1140 


aataatttat 


aa 






1152 



<210> 159 
<211> 1788 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 159 

gtattggcct caggtttcca tttgcaatca gaaagggatt ttatgtccat tattcaaaaa 60 
ctttggtggt ttttcaagtt agaaaaacgc cgttatctag tcggaattgt ggccctgatc 120 
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ttggtttccg 


tcctcaatct 


cattcctcct 


atggttatgg 


ggcgggtcat 


tgatgccatc 


180 


acatcggggc 


aattaaccca 


gcaggacctc 


cttcttagcc 


tattttactt 


gctacttgca 


240 


gcctttggta 


tgtactattt 


gcgctatgtg 


tggcgtatgt 


atatccttgg 


gacctcttat 


300 


tgcttgggac 


agatcatgcg 


gtctcgcttg 


tttaagcatt 


tcacaaaaat 


gtcgtcagcc 


360 


ttttatcaaa 


cctatcggac 


gggtgatctg 


atggcacacg 


caaccaatga 


tatcaatgcc 


42 0 


ttgactcgtt 


tagcaggtgg 


cggtgtcatg 


tctgcggtgg 


atgcctctat 


cacggctctg 


480 


gtgactttgt 


tgaccatgct 


ctttagcatc 


tcatggcaga 


tgactcttgt 


tgccattctc 


540 


cccctacctt 


tcatggccta 


tacgactagt 


cgcctaggga 


gaaagactca 


taaggccttt 


600 


ggcgaatccc 


aagctgcttt 


ttctgaactc 


aataacaagg 


tacaggagtc 


cgtatcaggt 


660 


atcaaagtga 


ccaagtcttt 


cggttatcag 


gcagacgagt 


tgaagtcttt 


tcaggcagtc 


720 


aatgaattaa 


ccttccaaaa 


gaacctgcaa 


accatgaaat 


atgatagtct 


ctttgaccct 


780 


atggttctct 


tgtttgttgg 


ttcgtcctat 


gttttaacgc 


ttttggttgg 


ctccttgatg 


840 


gttcaggaag 


ggcagattac 


agttgggaat 


ctagtcacct 


ttatcagcta 


tttggatatg 


900 


ctggtctggc 


ctcttctggc 


catcggtttc 


ctctttaata 


ctactcagcg 


agggaaggtt 


960 


tcttaccagc 


ggattgaaaa 


tcttttgtct 


caggaatctc 


ctgtacaaga 


ccctgagttt 


1020 


cctctggatg 


gtattgaaaa 


tgggcgtttg 


gagtatgcca 


ttgacagctt 


tgcttttgaa 


1080 


aatgaggaaa 


cactgacgga 


tattcacttt 


agtttggcaa 


aagggcaaac 


actgggcttg 


1140 


gttgggcaga 


caggctctgg 


gaaaacgtcc 


ttaatcaagc 


tcctcttgcg 


tgaatacgat 


1200 


gtggataagg 


gtgccattta 


tctaaacggt 


cacgatattc 


gggactatcg 


tctgacagac 


1260 


cttcgcagtc 


tcatgggcta 


tgttcctcag 


gaccagtttc 


tttttgcgac 


ttcaatccta 


1320 


gacaatatcc 


gctttggcaa 


tcctaacttg 


cccctttcag 


cggtcgagga 


agctactaag 


1380 


ctagcccggg 


tttaccaaga 


tattgtagac 


atgcctcaag 


gatttgatac 


gctgattggt 


1440 


gaaaaaggag 


tcagtctttc 


tggtggtcaa 


aagcaacggt 


tggctatgag 


tcgggctatg 


1500 


attttagacc 


ctgatatctt 


gattttggat 


gattccttat 


ccgccgtaga 


tgccaagaca 


1560 


gagtatgcga 


ttatcgacaa 


cctcaaggag 


atgcgaaagg 


acaagacaac 


cattatcact 


1620 


gcccatcgcc 


tcagtgctgt 


tgtccatgca 


gattttattt 


tagttctaca 


aaatggtcaa 


1680 


attatcgaac 


gaggcacgca 


cgaagacttg 


ctagctttgg 


atggctggta 


tgcccaaacc 


1740 
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taccagtctc agcagttgga aatgaaagga gaagaagatg cagaataa 1788 

<210> 160 

<211> 2127 

<212> DNA 

<213> Streptococcus pne-umoniae 

<400> 160 



tctagtttaa 


tgaacacctg 


tatctatttt 


accatacaag 


tgctagaaaa 


tttacaaaaa 


60 


aacacccttt 


ttataccaaa 


caagttgcag 


acaagtttgg 


tatcgtttac 


aatatactta 


120 


tcaaatcaaa 


cttgctttga 


caagtataag 


gagaatcaaa 


tgggaaaatt 


tgaacaagaa 


180 


gccaaagatc 


tgcttcaggc 


aatcggaggc 


aaagaaaatg 


tgactgccgt 


aactcactgt 


240 


gcgacacgga 


tgcggtttgt 


tttaggagat 


gataagaagg 


ctaatgttaa 


agctatcgag 


300 


tcaattccag 


ctgttaaagg 


aacctttaca 


aatgcaggtc 


aatttcaggt 


aatcattgga 


360 


aatgacgtgc 


ccatctttta 


taatgatttt 


acagccgttt 


caggtattga 


gggtgtttcc 


420 


aaagaagcag 


ccaagtctgc 


agctaagagt 


aatcaaaacg 


tggtccaagg 


tgttatgacc 


480 


actctggcgg 


agatttttac 


tccgattatt 


ccagccttga 


tagtcggagg 


attgatcctc 


540 


ggtttccgta 


atgtcttgga 


aggtgtccat 


tggtcgatgt 


tggatggcaa 


gaccatcaca 


600 


gaatcctctc 


agttttgggc 


aggtgtcaat 


cacttcctct 


ggttgcctgg 


tgaagctatc 


660 


ttccagttct 


taccagtagg 


gattacttgg 


tctgtttctc 


gtaagatggg 


aaccagccaa 


720 


attttgggaa 


ttgttctcgg 


aatctgtttg 


gtatcgcctc 


agttgctcaa 


tgcctatgcg 


780 


gttgcttcaa 


cgccagcagc 


tgatatcgcg 


gcaaactggg 


tttggaattt 


tggctatttt 


840 


actgttaatc 


gtatcggtta 


ccaagcccaa 


gttatcccag 


ccttgcttgc 


aggtttgagt 


900 


ctgtcttatc 


ttgaaatctt 


ctggcacaag 


catatcccag 


aagtcatttc 


tatgattttt 


960 


gtacctttct 


tgtcattgat 


tccagccttg 


attttggctc 


atactgtttt 


gggaccaatc 


1020 


ggttggacaa 


ttggacaagg 


actttcatca 


gttgtcttgg 


caggtttaac 


tggtccagtt 


1080 


aaatggctct 


tcggtgcaat 


ttttggcgcc 


ctctacgctc 


catttgtcat 


cacaggtctg 


1140 


caccatatga 


ccaatgccat 


tgatacacaa 


ttgattgcgg 


atgctggtgg 


cactgcccta 


1200 


tggccaatga 


ttgctctttc 


taatattgct 


caaggctcag 


ccgtgtttgc 


ctattatttc 


1260 


atgcatcgcc 


atgatgagcg 


tgaggctcag 


gtttcacttc 


ctgcaaccat 


ttcagcctat 


1320 


ctcggtgtta 


cagaaccagc 


tctttttggg 


gttaacgtaa 


aatatattta 


tccatttgtt 


1380 
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ctggttcagc 




ttacttttaa 


tgtaactgcg 




Qcttctattg" 


gtafccggtgg 


tttgccaggt attctctcta 


ttcaacctca 


atacatgctg 


1500 








tgctcttgac 


tttcttcttc 










acttgcaggc agaattcgtt 










aacttacttc ggtagaaatt 










cgacggatcc 


tatttttgca 










aaggtgagtt 


gacctctcca 








tcttttccct accaagcatg 


ccatcggcat 


tgtctctgac 




gagggagttg 


aattgctcat 


ccacatcggt atggatacag 


taggtcttga 


tggcaaaggt 


1920 


tttgaaagtc 


ttgtagtcca 


aggagatcac gttacagttg 


gtcagcaact 


gattcgtttt 


1980 


gatatggatg 


tcattaaggc 


tgcaggtctg gtgacagaaa 


ctcctgttat 


catcaccaac 


2040 


caagatgctt 


atacagcgac 


tattcccgga acttatccga caacgatcca agctggagca 


2100 


tcbctcatgg 


tcgctacacg 


aatctaa 






2127 



<210> 161 

<211> 621 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 161 



gctcaggctg 


aaacagtctc 


ccaggctgtt tcactcccga 


atgctaaaat cgttcttgat 


60 


cgctttcaca 


ttgtacaaca 


tcttagccgt gctatgagtc 


gtgtgcatgt ccaaatcatg 


120 


aatcagtttc 


atcgaaaatc 


ccatgaatac aaggctatca 


agcgctactg gaaactcatt 


180 


caacaggata 


gccgtaaact 


gagtgataag cgattttatc 


gccctacttt tcgcatgcac 


240 


ttaacaaata 


aagaaattct 


tgacaagatt ttaagctatt 


cagaagactt gaaacaccac 


300 


tatcagatct 


atcaactctt 


actttttcac tttcagaaca 


aagaccctga gaaatttttc 


360 


ggactcattg 


aggacaatct 


gaagcaggtt catcctcttt 


ttcagactgt ctttaaaacc 


420 


tttctcaaag 


ataaagaaaa 


gattatcaac gcccttcaac 


tacactattc taatgccaaa 


480 


ctggaagcga 


ccaataatct 


catcaaactt atcaagcgca 


atgcctttgg ttttcgaaac 


540 


tttgaaaact 


tcaaaaaacg 


gatttttatc gctttgaaca 


tcaaaaaaga aaggacgaaa 


600 


tttgtccttt 


ctcgagctta 


a 




621 
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<210> 162 
<211> 1080 
<212> DNA 

<213> Streptococcus pneiomoniae 
<400> 162 

ataggagtag aaatgacaaa agaaaaaaat 
gaatttgacg ttcgtgacaa agtattgaca 
gaaggagaag tattagcctt ggtaggtgag 
accttcacag gtatgctcga agaaaatggt 
ggtcaggact tgacagcttt atcttctcac 
attgcgacta tcttccagga cccaatgact 
cagattacag aagttattgt aaaacaccaa 
gccattgact acatgaataa ggttggcatt 
ccattccaat attctggagg aatgcgtcaa 
cgacctgatg tcttgatctg tgatgagcca 
cagattattg atttgctaaa atctttacaa 
acccacgacc ttggtgtggt ggcaagtatt 
gaaatcgttg agtatggaac ggttgaggaa 
tggagtctct tgtctagctt gcctcagctt 
ccaggaacac ctccgtcact ttatactgac 
gactacgcaa tgcagattga cttcgaacaa 
cattgggcta aaacttggct tcttcatgag 
attgcaaatc tccatgataa gatccgtgaa 

<210> 163 
<211> 942 
<212> DNA 

<213> Streptococcus pnevmoniae 
<400> 163 

gaaaggaggc aaataatgtc tacaatcgat 
gattttgcct ctgaaactat tgatgcgcca 
caatttatga agaaaaaatc aactgtagtc 



gtaattttga ctgctcgcga tattgtcgtg 60 

gccattcgcg gcgtttccct tgaactagtc 120 

tcaggatcag gtaaatctgt tttgacaaag 180 

cgtattgccc aaggtagtat tgactaccgt 240 

aaggattggg aacaaattcg tggtgctaag 300 

agtttggacc ccattaaaac aattggtagt 360 

ggaaaaacag ctaaagaagc gaaagaattg 420 

ccagacgcag atagacgttt taatgaatac 480 

cgtatcgtta ttgctattgc ccttgcctgc 540 

acaactgcct tggatgtaac tattcaagct 600 

aacgagtatc atttcacaac aatctttatt 660 

gcggataagg tagcggttat gtatgcagga 720 

gtcttctatg accctcgcca tccatataca 780 

gctgatgata aaggggatct ttactcaatc 840 

ctgaaagggg atgcttttgc cttgcgttct 900 

aaagctcctc aattctcagt atcagagaca 960 

gatgctccga aagtagaaaa accagctgtg 1020 

aaaatgggat ttgcccatct ggctgactag 1080 



aaagaaaaat ttcagtttgt aaaacgtgac 60 
gcatattctt actggaaatc agtgtttaaa 120 
atgttgggaa tcttggtagc catcattttg 180 
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ataagtttca 


tctacccaat 


gttttctaag 


tttgatttca 


atgatgtcag 


caaggtaaac 


240 


gactttagtg 


ttcgttatat 


caagccaaat 


gcggagcatt 


ggttcggtac 


tgacagtaac 


300 


ggtaaatcgc 


tctttgacgg 


tgtctggttc 


ggagctcgta 


actccatcct 


catttctgtg 


360 


attgcgacag 


tgattaactt 


ggttatcggt 


gtttttgtcg 


gtggtatttg 


gggtatttca 


420 


aaatcagttg 


accgtgtcat 


gatggaagtt 


tacaacgtca 


tctcaaacat 


cccacctctt 


480 


ttgattgtta 


ttgtcttgac 


ttactcaatc 


ggagctggat 


tctggaatct 


gatttttgcc 


540 


atgagcgtaa 


caacatggat 


tggtattgcc 


ttcatgatcc 


gtgtgcaaat 


cttgcgctat 


600 


cgtgacttgg 


aatacaactt 


ggcgtcacgt 


actttgggaa 


caccaacctt 


gaagattgtt 


660 


gccaaaaata 


tcatgcctca 


attggtatct 


gttattgtga 


caaccatgac 


tcaaatgctt 


720 


ccaagcttta 


tctcatacga 


agccttcttg 


tctttcttcg 


gtcttggatt 


accgattaca 


780 


gtgccaagtt 


tgggtcgttt 


gatttcggat 


tattcacaaa 


acgtaacaac 


caatgcttac 


840 


ttgttctgga 


ttccattgac 


aacccttgtc 


ttggtatcct 


tgtccctttt 


cgtagttggt 


900 


caaaacttag 


cggatgctag 


tgatccacgt 


acacatagat 


ag 




942 



<210> 164 

<211> 1533 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 164 



ggagaaggtt 


cttttgggat 


ttttaaagga 


aataatatga 


aaaaatatat 


ttttatgcgt 


60 


gttttgcggt 


cattggtttc 


gattttctta 


gtaacgactt 


tgacctacac 


gattatctat 


120 


accttggttc 


ctcgaaaatt 


gattttcaag 


caggatccta 


actataataa 


aattgcgaca 


180 


acggctgata 


aacgtgataa 


ctatgaaaat 


actgtgtttg 


agcgtatggg 


ctacattgag 


240 


tattacgata 


ctaaagagtt 


gcaagaaaag 


gcaagtagca 


tggattcttc 


tgtaacagta 


300 


gaagcaaatg 


cgaccaataa 


agctatttat 


gaaaagtaca 


tcaatcaatt 


aggtcatggt 


360 


tggactttgg 


gagaatttac 


tgaaagtggt 


caattctatg 


ctactcgtga 


aattccaatt 


420 


tttgaacgtg 


tttttcactt 


ctatgctaac 


ttgattgaca 


ttgaccatac 


aaataaaatc 


480 


caagaccctg 


aaaatccaga 


cttgaaacgc 


taccttcgtt 


ttgaaaatga 


tccagctatc 


540 


ggatggtcat 


tggtcggttc 


aggaactaaa 


cataaatatc 


tcttgtactt 


taacagtcag 


600 


ttcccatttg 


ttcatcaaaa 


ctttgtgaac 


ttgaatttag 


gtgactctta 


cccaacctat 


660 
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gctaatacac 


cagttcttca 


ggttattact 


caaggtcaag gacaaaccaa aactgcccaa 


720 


gttcagttcc 


caacaggtaa 


gaaaacgtct 


tctgtaaata tttactcaag aacctacaag 


780 


tcacctagtc 


aggctgactc 


tcgtgaagta 


gctagctatg ggaaagatga 


tccttataca 


840 


gcgactgaaa 


gtaattacca 


atatccatct 


atgattgtca gctctgctat 


tactggttfcg 


900 


attggtttgg 


ttcttgccta 


tgctcttgcc 


gtgccacttg gttcagccat 


ggctcgtttc 


960 


aagaacactt 


ggattgatag 


cctctcaaca 


ggggctttga ccttcttgct 


tgctcttcca 


1020 


acgattgcct 


tggtttacat 


cgttcgattg 


attggatcat ctattgccct 


tccagattca 


1080 


ttccctatct 


tgggagctgg 


agattggcgt 


tcttacgttt taccagcagt 


catccttggt 


1140 


ttgttgggtg 


ctcctggtac 


agccatttgg 


attcgtcgtt acatgattga cttgcaatct 


1200 


caagactttg 


ttcgtttcgc 


tcgtgcaaaa 


ggtttgtctg aaaaagaaat 


ttcaaacaaa 


1260 


cacatcttta 


aaaatgccat 


ggttccgctg 


gtttcaggaa ttcctgctgc 


cattattggg 


1320 


gttatcggtg 


gtgcaaccct 


tactgaaaca 


gtcttcgcct tcccaggtat 


gggtaaaatg 


1380 


ttgattgact 


ctgtaaaagc 


atctaataac 


tctatggtcg ttggtcttgt 


cttcatcttt 


1440 


acatgtattt 


ctatcttctc 


acgtcttttg 


ggagatattt ggatgactat 


tattgaccca 


1500 


cgtattaaat 


tgactgagaa 


aggaggcaaa 


taa 




1533 



<210> 165 

<211> 1038 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 165 



gttgtcatgg 


gcttccttct 


catgggagca 


ctcttcatcg ttcttccccg aactatggtc 


60 


tctgctaagc 


ggattaatca agttttagat 


ttgcattctt ctatccaaaa ccctgttcaa 


120 


gtgcagctga 


ctgatgaaaa cttcaaaggt 


caggtcgagt ttaaggatgt gaccttccgc 


180 


tatgcggcaa 


attcggaggc 


agttattgaa 


catgttagct ttaaagcaga aactggtcaa 


240 


acagtggcct 


ttattgggtc 


aacaggttct 


ggtaaatcaa ctctggtcaa tctgattcca 


300 


cgtttctacg 


acgtgtcagc 


aggagaaatt 


ctggtggacg gtgtcaatgt tcaagactat 


360 


gacttctctg 


cgacagctca 


tgctggtcaa 


aaggttgcca ttgttgggcc gactggggct 


420 


ggtaagacaa 


ccattgtcaa 


tcttttgatg 


aaattctatg agattgataa gggaagtatfc 


480 


cgcattgatg 


gtgtggatac 


caaggctatg 


acgcgttcag aagtgcatga tgccttttca 


540 
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atggtcttgc 


aggatacctg gctctttgaa ggaactattc gagacaatct 


catctataat 


600 


caaataggga 


ttagtgatga acgaatgatg gaagctagta aggctgtggg aattcaccac 


660 


tttattatga 


ccttgccaga tggctatgat accatcttgg atgacaccgt 


gaccttgtct 


720 


gtaagacaaa 


aacaactatt gactattgct cgtgcccttc ttaaggatgc 


accgcttttg 


780 


attttggatg 


aggcgacttc ttctgttgac acacggacag aggaattgat 


ccaaaaagcc 


840 


atggaccgtt 


tgatggaagg acgcacatcc tttgtcattg cccaccgctt 


gtcaaccatc 


900 


cgaaatgcag 


acttgatctt ggtcatgaaa gatggaaata tcatcgagca aggcaactat 


960 


gaggaactga 


tggcgcaagg tggcttctac gctgacttgt acaatagtca 


atttacagaa 


1020 


gatgaagcag 


aagaataa 




1038 



<210> 166 

<211> 873 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 166 



gaggagagaa 


taaagaaatt 


agccaaaaga attagtagaa aagaatgggg gatgatttta 


60 


ctagccattc 


tctttacttg 


cttttcggtc tatctagagt tggaagtgcc gacctatatc 


120 


tcgaaaatta 


cggatttgct 


aggtagtcaa gaaactaatt tagatgagtt 


gtggcagtcg 


180 


gcaagcatga 


tgatgggaat 


gtcctttctt gccttcttgt ccgtagttgc 


agttggattt 


240 


tttgcatccc 


gagtggcggc 


ttcttatact agtaggctga gaagtgatat 


ttttaaccga 


300 


gttttggatt 


actcgcagac 


agagattaag aaattttcaa ttcctagcct 


cttgacgcgt 


360 


actaccaatg 


acattactca 


agttcaaatg ttgattacta tgggcttgca agtggtaacg 


420 


cgtggttcaa 


ttatggctat 


ctgggctatt gggaagattt taggtcattc 


agaatactgg 


480 


ctctgggccg 


tacttgtggc 


agtgattafcc aacgtcctga tgacgaccgt 


tttgatgacg 


540 


ctagcctttc 


caaaacagtc 


cttgattcag gggctgacag ataaactgaa 


cagtatcact 


600 


cgtgagagtt 


taacaggtat 


tcgtgtcgtt cgtgcctaca atgcagagga 


ttatcaaaat 


660 


gaaaaatttg 


cagcagtaaa 


tgatgaattg acccgtttga atttgtttgt 


caaccgtctt 


720 


atggctattt 


tgaatcctat 


catgatgggg atttcaagtg gtttgagtgt 


ggcgatttac 


780 


tggattgggg 


cctatgtgat 


taacgacgct gctccgatag cgcgtctgcc 


tctctttagt 


840 


gacatgattg 


ttttcatgtc 


ttatgccatg tag 




873 
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<210> 167 

<211> 1383 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 167 



1 3. 1 3. 3. 3. 9*0 1 


tts.t^'a&t&a, 


aaaacgaaca 


gtggacctga tacatggtcc gattcttccc 




tc9^ctctta.a. 


gcttcacctt 


tccaattttg 


ctatcaaata tttttcaaca gctctataac 














9" c Q'a. c g"3. c a.g 






ggttttacac ttggtgttgg caatggcatg 


















tgctcttttg 






cfg'cttg'tatc 




















g g" c 1 1 9" fc t Q c 


ggtctattgcf 


tgacagtcta 


gcagccctgg gatttctgat tttctctgcc 




1 1 9*9' t 3.9. 1 9* 


tCf'd'ttCtQ'Q'di 


tctctatttt 


attacgcaat tgcatctggg agttcaatcc 




9c a.99^^ 1 1 g 










C9b^9-^^9b9 


tcfCcs.Q'a.s.ct 


cttgccacag 


tttaaacatt tcaaatggga caaaagcttg 




ta.c9C99^tc 


t c 1 1 ggagca 


aggtt tggc t 


atgggcttga tgagttcaat tgtatctatc 














9-C99CS.9'Ctc 


gacgca-ttat 


gacctttgcc 


cttcttccta tgaccgctat ttctgcatca 




atgacgacct 


ttgcttctca 


gaatctagga 


gctaagcgac ctgaccgtat tgttcaaggt 


950 


cttcgaatcg 


gcagtcgttt 


aagtatatcc 


tgggcagttt ttgtttgtat tttcctcttt 


1020 


tttgccagtc 


cagctttggt 


ttccttcttg 


gctagttcga cagatggtta cttgatagaa 


1080 


aatggaagtc 


tctatctgca 


aatcagttca 


accttttatc ccattttgag cctcttgttg 


1140 


atttatcgca 


attgcttgca 


gggcttgggg 


caaaagatcc ttcctctagt ttctagcttt 


1200 


attgaactaa 


tcggaaaaat 


cgtttttgtg 


gttttgatta ttccttgggc aggatataag 


1250 


ggtgttatcc 


tttgtgaacc 


tcttatctgg 


gttgccatga cagttcaact gtacttctca 


1320 


ttattccgtc 


atcccttgat 


aaaagaaggc 


aaggcaatct tggcaaccaa agtgcaatcc 


1380 


tag 








1383 
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<210> 168 

<211> 636 

<212> DNA 

<213> Streptococcus pneTomoniae 



<400> 168 





agaagabgaa 


atcaatgaga 


atcttattbt tgttagcttt 


aattcaaatc 




agtttgagta 


gctgtttcct 


atggaaggaa 


tgcatcti^gt cctttaaaca 


aagtacagct 




tttttcatcg 


gaagcatggt 


tttcgtttca 


ggaatctgtg ctggagtaaa 


ttatctttat 


180 


acccgtaagc 


aagaagtcca 


tagtgtccta 


gccagtaaga agtcggtgaa 


gcttttttac 


240 


agtatgttac 


tcttaattaa 


tttgttagga 


gctgttcttg ttttgtcaga 


taacttgttc 


300 


atcaaaaata 


cgctgcagca 


agaattagtt 


gactttttat tgccatcctt 


ctttttccta 


360 


tttgggctag 


atttgctgat 


ttttttaccc 


ttgaaaaaat acgtgcgcga 


ttttcttgct 


420 


atgctggaca 


gaaaaaagac 


agtgttggtg 


actattttag caacacttct 


tttcttaaga 


480 


aatccaatga 


ccattgtctc 


acttctgatt 


tatattggac tgggcttgtt 


ttttgcagcc 


540 


tatcttgtcc 


caaattcggt 


taagaaggaa 


gtttcctttt atggtcatat 


tttccgagat 


600 


cttgtattgg 


tcattgttac 


gctcattttc 


ttttag 




636 



<210> 169 
<211> 2154 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 169 

acaagaagaa attatcgact ttattttgaa caaggaggaa gtattgtgaa aattccaatg 60 
atatatcaaa tggaaaattc agaatgtgga ttagcatgct gtgccatgat attgaactat 12 0 
tttaaatatg agatttcttt aaatgaacta cgtgaaatct acccatcatc cagatctgga 180 
tattctctcc tatctataag taaagtttta ggagatttta atataagttc tcatgctttt 240 
aaagcttcgg taagagattt aaaaccgctc agtttcccac tcatttgctt ctgggagagt 300 
tctcatttta ttattcttga aaaaattagt aaaaacaagt tttatatttt agatcctgca 360 
aaaggcaggc agagaatgtc aataagtgaa tttgaaaggc attattcaaa tatcatttta 420 
acatttaaaa agttagatag ctttatgtct cgtaaagata ataagaagtc gcctgtttta 480 
aagtattttt ttaagtatag gaataagcta gggattttat tttttgtaac agcattattg 540 
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tatgtaatac 


aatcattagt 


acctatagct 


aatagataca 


taattgacac 


gaatttcaag 


600 


gacgattcg't 


attcgtctag 


aatgttattt 


act a tat tat 


ttatatttac 


tgtttcattc 


660 














720 


gagattacfct 


atgattttat 


gaaacatttg 


atatatttac 


cttacagttt 


ttatgaaaaa 


780 






ttttagagct 


















ttgtggttta 






ttatttagct 


tttctaagta 


catggtaatc 


tttttaatat 






960 






























act ggsLQdLSiQ 


ciggaattttg 


gattaacaaa 


tgggataatt 


ttaatacaaa 


acagctcatc 


1140 








at tgttagta 




tgttttacaa 








ccttattgta 


















actttatttc 






tctttaaQ't^ 


ataactatat 


acaattaatg 


ttattaaagg 


gatatttttt 


aagaatagag 


























gattatttga 


tgattatgtt 












ttgctattgt 












ttattaggtt 




taatattggt 




tcaata^'aa^ 














tttgga^cag 




ttcaacccta 


















taaattcaat 










tcfctggatta 










ttttctggag 


ggcagcagca 


aatgatactt 


ttagctcgtt 


gtcttttgtc 


gaaaccttcg 


1920 


gtagttgttt 


tggacgaagc 


aacaagtagt 


ttagataatt 


tatctcaaca 


aattacaact 


1980 


tcttacttaa 


gtgaaatcgg 


taccactaag 


attttaattg 


cccatcgact 


agatactatc 


2040 


aagtctgcag 


ataagatctt 


agtaatgcat 


aatggtgaaa 


ttgtagagat 


tgggacccat 


2100 


agagaacttc 


ttgaactagg 


aggcatttat 


aagcaattgt 


attcaaataa 


ttag 


2154 
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<210> 170 
<211> 369 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 170 

ttatatgttt gtaaaaaaat tctggaagaa acattaccag taaaaaatgg 
ttaaatatac caaacgtatt gagatatgat ttgaatatgt tacaattaga 
gaacaaagtt gggatagttt catagataat gttaatttaa ttgagttgga 
caaactacta ttggaattaa acaaataaac acacacaata ttattactat 
gggtactctc aaaattattt acctaacact tcagaaaata catataattc 
agtttagttg gagtattact actttttata agtatggtaa atattttatg 
agtaaatga 



<210> 171 

<211> 645 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 171 



agggaggtta 


atatgattga 


acttaaacag gtgagtaaat cttttggaga 


acgagagtta 


60 


ttttcgaatc 


tttcaatgac 


atttgaggct ggaaaagtct atgccttaat 


tggttcaagt 


120 


ggtagcggaa 


aaacaacctt 


gatgaacatg attgggaaat tagaacctta 


tgatgggacg 


180 


attttttacc 


gaggtaaaga 


cttggccaat tataaatcaa gtgatttttt 


ccgtcacgaa 


240 


ttgggctacc 


tcttccagaa 


ctttggctta attgaaaacc aaagtattga 


agaaaacctt 


300 


aagctaggtc 


tcattggtca 


aaagttgagt cggtcggaac agcggttgag 


gcagaagcag 


360 


gctttagaac 


aggtcggcct 


ggtttatctt gacctagata agcgcatctt 


tgagttatcg 


420 


ggcggagaat 


cgcaacgggt 


tgccttggca aaaattatct taaagaatcc 


accctttatt 


480 


ctggcagatg 


agccaacagc 


ttcaatagac ccagcaacct ctcagttgat 


tatggagatt 


540 


ttgctatctc 


ttcgagatga 


taataggcta atcattatcg caacacataa 


tccggcaatt 


600 


tgggagatgg 


ctgatgaagt 


gttcacgatg gatcatctga aataa 




645 



<210> 172 

<211> 1041 

<212> DNA 

<213> Streptococcus pneumoniae 
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tataaaagtg 60 

atataaaaat 12 0 

agagagaatt 180 

tgcccgagaa 240 

attacaagtc 300 

ggctaaaaaa 360 
369 
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<400> 172 




atggccctta tacgtcattg cggccttgat 


tgtgactttc 


60 


ttggca.tttcf 




gccttattat 


atagaggttc caggtggttc 


ggaagatatt 








tgacacagaa 


gataaggaag ctggtgccta 


tcaattcgtt 








cactttagct 


catatgattt atgcttggfct 


gacacctttt 








ggagactaca 


ggtggttctt ccgatgttga atttatgcga 








aacatcgcaa 


aatatggcca agtatcaagg actaaaaaca 








caagtacttt 


ggagtttatg ttttgaatgt 


gacggataat 








caatatctct 


gatacagtca cagcagtcaa 


tgatcagacc 




tttgatagtt 




gattgattac 


gtcagttctc aaaaattagg 


ggattccgtc 








tgggcaaacc 


aagtctgcag aaggaaaaat 


catcaccttg 








tggaatcggc 


ttgattgacc gtacagaggt 


aatcagcaat 








agctggtatt 


ggcggtccaa gtgctggtct 


catgtttagt 








agctcaccca 


gatcttcgta atggtcgtat 


tgttgccggt 




acaggtacca 


ttgaccgcga 


tggtaatgtg ggagacattg gaggtattga 


taagaaggtt 


840 


gtagcttcgg 


ctagggcagg 


tgctgctatt 


ttctttgctc ctgataaccc 


tgttagcgaa 


900 


gaagaacaaa 


aggcgcatcc 


ggacgcgaaa 


aacaactacc aaacagccct 


agaagcggct 


960 


aaaacaatca 


agacggatat 


gaaaatcgtg cccgttaaaa ccctacaaga 


tgcgattgat 


1020 


tacttgaaaa 


acaatcccta 


a 






1041 



<210> 173 
<211> 960 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 173 

aaaggtataa tttttaaaga aggaataaaa acagtgaaat ctattaaacg ttttgcactc 60 
tcggctatgg gagtggctat gttgcttgtc ttgactggct gtgtcaatgt cgataaaacc 120 
acaggtcagc caacaggatt tatttggaat acgatcggag cgcctatggc tgaagccatc 180 
aagtacttcg ctactgataa aggtctaggc tttggtgtcg ctatcattat cgtaaccatt 240 
atcgtacgct tgattatctt accacttggt atctaccaat catggaaggc aacgcttcac 300 
tctgaaaaga tgaacgccct caagcacgtc cttgagccac accaaacgcg tctcaaagaa 360 
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gcgactactc 


aagaagaaaa 


actcgaagcc 


cacggtatca 


gcatgtttgg 


cggtgtagga 


ttctctgcta 


tctactttgc 


tgcccaacat 


ggcattcctc 


taggttctcc 


aagtatgatt 


cttcaatcgc 


tcctttcact 


tcacggagta 


aaaatgattt 


acatgagccc 


actcatgatc 


gtcacacttt 


actgggttgt 


cggtggtttc 


tatatcgttc 


gtccaaaact 


tcgcaaaaaa 


aaagcaagtg 


ctttctctaa 


accaagtgga 


gctatcacaa 


gcaagaaaaa 


acacaaaaat 



<210> 174 
<211> 654 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 174 

aaggaaaata agatgattga tattcaagga 
ttctctggtt tgaatctcaa gctggagaag 
ggaagcggaa agacgacgct gctgaatatc 
agggttctct atcaggggaa agatttaaaa 
cagatgggct atctctttca aaatttcggc 
ttggatttgg gttttgttgg tcagaaaatc 
ggggctttag aaaaagttaa tctagggtat 
tctgggggag aggcccaacg agttgccctt 
attttggcag atgaaccaac agcagctctt 
ctcttggtgg atttgaaaga tgaaaatcga 
gtctggaata aggctgatga aatcattgat 

<210> 175 

<211> 2055 

<212> DNA 

<213> Streptococcus pneumoniae 



caacaagctc 


tctttgctgc 


tcaaaaagag 


tgtttcccta 


tcctccttca 


aatgcctttc 


actgaagggg 


ttgctcaagc 


aagctaccta 


ttggttgcct 


gtgctggtgt 


cctttactat 


gaagatgaaa 


tgcaaagaga 


acaaatcaag 


gtcgtcttct 


ccctcttctc 


accagctagt 


atgatgattc 


tccaacagtt 


tatcgtcaac 


gtccgtgaag 


aactagccaa 


gaacccacca 


cgaaaagacg 


ttacccctga 


acaaccaact 


cgcaacgctg 


gaaaacaacg 


ttcgagataa 



ttggaaaaga 


aatttaatga 


ccgcgcgatt 


ggcaaggttt 


atgccttaat 


cggaaagagt 


ttgggaaagc 


tagaaaagat 


agatggtgga 


accattccca 


ctcgtgagta 


ttttcgagac 


ctcttagaaa 


accaatcaat 


caaagaaaat 


tcaaaagtag 


aacgtttgga 


aaggcaagtg 


ttggatttag 


aacaaaaaat 


ctatacttta 


gctaagacta 


ttttgaaaaa 


tccacccttg 


gatcctgaaa 


attcagagga 


ggttatgaat 


attatcatca 


ttgcgaccca 


taatccccta 


atgaggaaac 


ttgctcatgt 


gtga 
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<400> 175 
ccaagtaact 


ttttggagga 


aatgatgaaa 


cgtttattta 


ttttgatttc 


aatggtatta 


60 


gtatcgcttt 


atatggtgat 


aacttccgtt 


gaccatcgag 


aagagatttt 


atttggtaac 


120 


tatccttctg 


ttgatgtgac 


aggaatgatg 


ataaatcaac 


cagtagctag 


tcgcgaagag 


180 


gtgacagagg 


ctttgagtca 


cttggcggta 


gagcacaata 


gtctcattgc 


tcgtcgaatc 


240 


gttgagccaa 


atgaagctgg 


agaaacacgc 


tttacctatg 


ccacttatgg 


tgagggaaag 


300 


cttccagaag 


gtctgaccat 


ttcctccaag 


gagagtgcag 


aaacgagtga 


tttattaggg 


360 


tcttacttga 


ttgtatcagg 


aagtttggat 


ggagtgagct 


tacagaccac 


cttgaaagag 


420 


cttggttatc 


aaggctttgt 


ttcgaatgga 


gaagatccat 


tttcgatagt 


cttactattg 


480 


acggccaccc 


ctatggtgct 


actgagttta 


gctatttttc 


tgctgacctt 


tatgagtctg 


540 


accctgattt 


atcggatcaa 


atcccttcgt 


caggcaggga 


ttcgcttaat 


agctggtgag 


600 


agcttgtttg 


gagttgctct 


cagaccagtg 


ttagaagatg 


tgagacagct 


tatctgctca 


660 


gtgctggtat 


ccagtctttt 


gggattgggg 


attctctggt 


atcaaggtgc 


cttgtttatg 


720 


gcaacggtgc 


aactggtcat 


cattgctctt 


ctactttatg 


gattgacctt 


ggcagggatt 


780 


tctaccttac 


taagtgtcgt 


ctatctactt 


ggtttacagg 


aaaatagtct 


ggtggatcta 


840 


ttgaaaggga 


aactccctct 


caaacgtatg 


atgacattga 


tgatggtggg 


gcaactctta 


900 


gctgtattgg 


tggtcggatc 


gagtgcgaca 


gctctcctac 


cccactaccg 


tgaaatgcag 


960 


gaaatggaga 


gagctagcaa 


taaatggagc 


cagtcctcag 


accgttaccg 


tctatccttt 


1020 


ggttggtcta 


gtgcatttgc 


cgatgaagaa 


ggaacgcgta 


aggataatcg 


tgagtggcag 


1080 


acatttactg 


aagaacggtt 


agccaataca 


gactcttttt 


atattatgag 


caatgttgac 


1140 


aatttctcag 


atggagcaga 


agtggaccta 


gatggcaatc 


gtctcagtga 


ctacacaccg 


1200 


tcagggaatg 


ttatctatgt 


ctcaccgcgc 


tatctgatag 


aagaaaagat 


taccgtttct 


1260 


tcagagttta 


tggacaagat 


gcaaaacttg 


tctgagggag 


agtttgggct 


gatcttgcct 


1320 


gagagcttgc 


gagagcagtc 


tgtctactac 


caaggattgt 


ttacagatta 


cctgcaaaac 


1380 


ttttcatctg 


aaagtgtaga 


agtgacgagt 


cagaaacact 


acctcccaca 


ggtaaggcta 


1440 


gcttttacag 


aaacaggaca 


ggaacgtttc 


ctctataatg 


atgggtacaa 


gacaacacgc 


1500 


cagtacctaa 


aagatccgat 


tattgtagtt 


ctaacgccgc 


aagcgactgg 


aacaagacct 


1560 


gttgcaggga 


tgttgtgggg 


aactacggct 


aatagtgcct 


tgaaactaga 


tcgatatgga 


1620 
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gacagcatca 


cagctctaaa agagaaaggt ctgtatcaca aggtttctta cttggtaaaa 


1680 


agccagctat 


tttttgccaa ggtactaaat gacaaacggg tggagtttta ctctctcctt 


1740 


attgggacga 


ttttgaccct gtctacggct atcttgttat ttgattccat gaatcttctc 


1800 


tattttgagc 


agttcagacg ggaacttatg attaaacgtc ttgctggtat gacaatctat 


1860 


gagcttcatg 


gcaagtattt actggcgcaa ggaggagttc tcttgcttgg cctagtccta 


1920 


tctagtattt 


tgacaagaga tggtttgatt agcgctctag ttgtagcttt gtttacgctt 


1980 


aacgccctct 


tgattttagt aaggcaggac aaaaaagaag aagctggtag catggcagta 


2040 


ttgaaaggaa 


aataa 


2055 



<210> 176 

<211> 897 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 176 



aaggagaata 


tcatgaatat 


gattaaggta gaaagcctaa ataaaaacat caagggcaag 


60 


gctattttga 


agggtatttc 


ctttgaggta gctgaaggtg aatgcgtcgc cttgattggg 


120 


cccaatggtg 


ctgggaagac 


cacactcttg gactgtctgc ttggagataa actggtcaca 


180 


agcggtcaag 


tatccatcca 


aggcttgtca gtgacgagtt ctcagttaga ctatattaga 


240 


ggttatctgc 


ctcaagaaaa 


tgtcatcgtt cagaaattaa aggtcaaaga gttgattgct 


300 


ttctttcaac 


gtatctatcc 


aaattccttg agcgatcagg aaatcgatca actattgcag 


360 


tttgaccagc 


aacaaaaaga 


gcaattcgca gaaaaattgt caggcgggca aaagcgtctc 


420 


ttctcttttg 


tcttgacctt 


gattgggcga ccaaagcttg tctttttaga tgaaccaact 


480 


gctgccatgg 


atacttcaac 


tcgtcaacgc ttttgggaaa tcgttcggga cctaaaagcg 


540 


caaggagtca 


cgattctcta 


ttcgtctcat tatattgaag aggtagagca tacggctgac 


600 


cggattttgg 


ttttaaataa 


gggagagttg attcgtgata cgacgcctct agctatgcgt 


660 


agtgagggaa 


ttgaaaagca 


ttttatcctt cctctggcat acaaggaagt cattgagcag 


720 


tctaacttgg 


ttgaaaactg 


gtcacaaaaa caggatgctc tacaagtagt cacacgcgaa 


780 


gcagatgctt 


tttgggaact 


gttagttcaa gcaggatgtg gcatacaaga aattgaagtt 


840 


aataatcgta 


gtttgttgga 


tacaatcttt gaagaaacgc agaagggaga taactaa 


897 
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<210> 177 

<211> 1320 

<212> DNA 

<213> Streptococcus pneiunoniae 

<400> 177 





gaggagatat 


tcatatgaaa aactcaaaat 


ttatagacca atttgccacc 


60 




aactagggaa 


ccaaattcat ttaaaaaccc 


taagagatgc attcgtaaca 


120 




tatatatttt 




tgaacaacac ggtatttaag 


180 




aaggggatac 


attaacaaga ttccaatatt 


gggo^aataac aattgcaaac 


240 






tatgattatt gctgtaatgg 


ttggttattt cttagctaaa 


300 








cattagtttc tttaattgtg 


360 


g^tgatgccaa 


atacagtttc 


tgtagttcct gacggagcaa 


aagatgcggb aaacatttca 


420 


ggtgttcttt 


cattcaacaa 


cacaggtaca ggcgcaatgt 


tcgccggggt tatcgtagcg 


480 






cattgaatta tcaaacgtta 


aagctttaca aatgaacctt 


540 






tgttagtaga tcatttagcg 


tattacttcc agtcatgacc 


600 






tgtttcagca ttattattca 


atataactgg aatgaactta 


660 






tattcaagaa ccaattcgtc 


atattggtac aagcttaatc 


720 




ttatttactc 


tttaggaaat atgttatggc 


tatttggtat tcaccaagca 


780 


gttatttaca 


gtgccatcct 


agaaccatta ctattaatta 


acattactga aaacatcact 


840 


gcagcaaata 


atggacaagc 


cattccacac atcatcaacc 


tatcacaaat acaaacattc 


900 


gctttaatgg 


gtggtagtgg 


atctacatta tgtttattaa 


tagcaacatt cttagtgagt 


950 


cgcaatgctg 


tctctaaaaa 


cgtggctaaa ttatcttttg 


gacctggtat cttcaatatc 


1020 


aatgaaccag 


tattattcgg 


ttacccaatc gtttataaca 


tttcattagc tattccattt 


1080 


atcacagttc 


cagtccttgg 


tattttaatc agctacttag 


caacagttac agaattcatg 


1140 


agtcctgcat 


ttatacaagt 


tccttggact acaccagtat 


tcttaaatgc atggttagca 


1200 


acagcagggg 


acgtgagagc 


agttctagtt caattcatca 


tctttgcact tggagttctt 


1260 


ctatacattc 


catttatcaa 


agttaatgac aaagttgttg 


aacaagaaat ggaaggttaa 


1320 



<210> 178 

<211> 2706 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 178 
acttgtgaaa 


aaattaacaa 


aggatatcgt 


tccttgaaag 


ctatggagga 


aaatatggct 


60 


gataaaaaaa 


ctgtgacacc 


agaggaaaag 


aaactcgttg 


ctgaaaaaca 


cgtagatgag 


120 


ttggttcaaa 


aagctctagt 


tgcccttgaa 


gaaatgcgta 


aattggatca 


agaacaagtt 


180 


gactacatcg 


ttgccaaagc 


atcagtagca 


gctttggatg 


cccacggaga 


attggcttta 


240 


catgcctttg 


aagaaacagg 


acgtggtgta 


tttgaagaca 


aagcaactaa 


gaacttgttt 


300 


gcctgtgaac 


acgtagtaaa 


caacatgcgc 


cacactaaga 


cagttggcgt 


tatcgaagaa 


360 


gacgatgtaa 


caggattgac 


tcttattgct 


gaaccagttg 


gtgttgtttg 


tggtattact 


420 


ccaacaacaa 


acccaacatc 


aacagcaatc 


ttcaaatcat 


tgatttcatt 


gaagacacgt 


•480 


aacccaatcg 


tctttgcctt 


ccatccatca 


gcacaagaat 


catctgctca 


tgcagctcgt 


540 


atcgtccgcg 


atgcagctat 


cgcagctggt 


gctcctgaaa 


actgtgtgca 


atggattact 


600 


caaccatcta 


tggaagcaac 


aagtgccctt 


atgaaccacg 


aaggtgttgc 


gacaatcctt 


560 


gcaacaggtg 


gtaatgccat 


ggttaaggcg 


get tat teat 


gtggtaaacc 


agctcttggg 


720 


gtaggtgccg 


gaaacgttcc 


agcttatgtt 


gaaaaatcag 


caaacattcg 


tcaagcagca 


780 


cacgatatcg 


tcatgtctaa 


atcatttgat 


aacggtatgg 


tctgtgcatc 


tgaacaagca 


840 


gttatcattg 


ataaagaaat 


ttacgatgaa 


tttgtagcag 


agttcaaatc 


ttaccacact 


900 


tactttgtaa 


acaaaaaaga 


aaaagctctt 


cttgaagagt 


tctgcttcgg 


cgtcaaagca 


960 


aacagcaaaa 


actgtgctgg 


tgcaaaattg 


aacgctgaca 


tcgttggtaa 


accagcaact 


1020 


tggattgcag 


aacaagcagg 


atttacagtt 


ccagaaggaa 


caaacattct 


tgctgcagaa 


1080 


tgtaaagaag 


ttggcgaaaa 


tgagccattg 


actcgtgaaa 


aattgtcacc 


agttattgca 


1140 


gttttgaaat 


ctgaaagccg 


tgaagatggt 


attactaagg 


ctcgtcaaat 


ggttgaattt 


1200 


aacggtcttg 


gacactcagc 


agctatccac 


acagctgacg 


aagaattgac 


taaagaattt 


1260 


ggtaaagctg 


ttaaagctat 


tcgtgttatc 


tgtaactcac 


cttctacttt 


tggtggtatc 


1320 


ggggacgttt 


acaatgcctt 


cttgccatca 


ttgacacttg 


gatgtggttc 


ttacggacgc 


1380 


aactcagttg 


gggataacgt 


tagtgccatt 


aacctcttga 


atatcaaaaa 


agtcggaaga 


1440 


cggagaaata 


acatgcaatg 


gatgaaactt 


ccttcaaaaa 


catactttga 


acgtgattca 


1500 


attcaatacc 


ttcaaaaatg 


tcgtgacgtt 


gaacgtgtca 


tgatcgttac 


tgaccatgcc 


1560 


atggtagagc 


ttggtttcct 


tgatcgtatc 


atcgaacaac 


tggaccttcg 


tcgcaataag 


1620 
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gttgtttacc 


aaatctttgc 


ggatgtagaa ccggatccag atatcacaac tgtaaaccgt 


1680 


ggtactgaga 


ttatgcgtgc 


cttcaaacca gataccatca tcgcactcgg tggtgggtct 


1740 


ccaatggatg 


ctgccaaagt 


aatgtggctc ttctacgagc aaccagaagt ggacttccgt 


1800 


gaccttgtcc 


aaaaattcat 


ggatatccgt aaacgtgcct tcaagttccc attgcttggt 


1860 


aagaagacta 


aattcatcgc 


gattccaact acatctggta caggatctga agtaacacca 


1920 


tttgccgtta 


tctctgataa 


agcaaacaac cgtaaatacc caatcgctga ctactcattg 


1980 


acaccaactg 


tggcaatcgt 


agatcctgct ttggtattga cagttccagg atttgttgct 


2040 


gctgatactg 


gtatggacgt 


attgactcac gcgacagaag catacgtatc acaaatggct 


2100 


agtgactaca 


ctgatggttt 


agcacttcaa gccattaaat tggtctttga aaatctcgaa 


2160 


agctcagtta 


agaatgcaga 


cttccactca cgtgagaaaa tgcataacgc ttcaacaatc 


2220 


gctggtatgg 


cctttgccaa 


tgccttccta ggtatttctc actcaatggc ccataagatt 


2280 


ggtgcgcaat 


tccacacaat 


ccacggtcgt acaaatgcta tcttgcttcc atacgttatc 


2340 


cgttacaacg 


gtacacgtcc 


agctaagaca gcaacatggc ctaagtacaa ctactaccgt 


2400 


gcagatgaaa 


aataccaaga 


tatcgcacgc atgcttggac ttccagcttc tactccagaa 


2460 


gaaggggttg 


aatcttacgc 


aaaagctgtc tacgaactcg gtgaacgtat tgggatccaa 


2520 


atgaatttta 


gagaccaagg 


aattgacgaa aaagaatgga aagaacattc tcgtaaatta 


2580 


gccttcctgg 


cttatgaaga 


ccaatgttca ccagctaacc cacgtcttcc aatggtagac 


2640 


catatgcaag 


aaatcatcga 


agatgcatac tatggctaca aagaaagacc aggacgccgt 


2700 


aaataa 






2706 



<210> 179 
<211> 318 
<212> DNA 

<213> Streptococcus pneiimoniae 

<400> 179 

aagacaaagg agaaaacaat gaatccaaat attacttttt taatcatgct tgtaggtatg 60 
atggccttga tgttctttat gcaacgttct caaaagaaac aagctcaaaa gcgtatggaa 120 
agcttaaata aactacaaaa aggctatgaa gtgattacaa tcggtggact ttatggaaca 180 
gtcgatgaag tagatacgga gaagggaaca atagttcttg acgtagatgg agtttacttg 240 
acttttgaac tagctgctat caagacagta ttaccgctga aagaaacagc ttcactagaa 300 
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ggcgcaattg aaaaataa 318 

<210> 180 

<211> 1824 

<212> DNA 

<213> Streptococcus pneiomoniae 

<400> 180 







gttttccttg 


attaggatta taggtttact 


tttggtactc 










ggaggatttt tcggggtaga 


tgtctttttc 










ctcattgaag aattttctaa gaacaatgag 




att^atttga 


taggattttt 




ttttatcgga ttgtgccacc 


tgtggttttg 




at^gtcttgg 


tgaccatgcc 


uui-uacuuuc 


ttggttcgcc aagactatgt 


tgctggaatt 




9"gtggccaga 


ttgcgggcgt 




atgaccaact tctatgaact 


cctaacaggt 




Q'fJSjagttatg 






ttgtttgttc ataattggag 


tttggcagtt 




gaggttcact 




t tggggat tg 


gcagtttggt tcttatccaa 


acaagctaaa 










ctcttatctg ctgttgcctt 


cttgatcagt 






tgtttattgg 


tagttttcta 


gtgacctctt attcctctgt 


ttatttctcc 








attcttttta 


ggaagtatgt tagcaactat 


tgtaggcgtt 




cgtcagacga 




caagcagttg 


gataaaatct gggatttacg aaagactttg 




gtagtttttg 


gaggaggctt 




gttcttttga ctttctttgt 


caaattcact 




tatctttttg 


cctatcttat 


cggcttctta 


cttgccagtc ttgcagctct 


tgccatgatt 


840 


ctggcggcgc 


gtgtcttaca 


tgaaaagaca 


catcatatac aggagtcgaa 


gattatcagc 


900 


tttttagcgg 


atactagcta 


tgcggtttat 


cttttccatt ggcctttcta 


tatcattttc 


960 


tcacagttga 


catcaaatct 


tcttgctgta 


ttactgactc tgatttgttc 


ttatggcttt 


1020 


gccagtctgt 


cattttatgt 


attggaacct 


tggattgcag gcaagaacac 


acctattgtc 


1080 


caaacccttc 


gtcccctgcc 


ttatattcac 


gcaattcttg cagcaggtac 


aggaatcttg 


1140 


accatcattg 


tctgcacggt 


gaccttgttg 


gcaccacaag tgggagcgtt 


tgagacagac 


1200 


ttgactgtca 


atggcttgaa 


gcaagctgca 


acaaatattg gccagaccaa 


ggtgatggca 


1260 


gaacgggcag 


atgcaaacag 


tttgggaatt 


gctgatggca ctatgttaat 


tggtgactca 


1320 


gtggctttaa 


gggcaaatac 


agcactacag 


acagctcttc ctggagcaca 


gattaacgcg 


1380 
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caggtcagcg 


taacaaccaa gaccgcaaat gaaatcatgc taaataatag ccagaataaa 


1440 


tttttaccta 


agacggtggt cattgcgact ggggtaaata atcctgagaa ttacaaggat 


1500 


gactgggaca 


gtatcgtgaa aaatcttcct aagggacacc atatgatttt ggtgactcct 


1560 


tatgagggag 


ataagacaaa agagacctat gccatcgttg agaaggctgc tgcctatatg 


1620 


agagaattgg 


cagagaagac accttacatt acgatagcag attggaatca agttgcgaaa 


1680 


gagcatccag 


aaatttgggc tggaacagac caggttcatt tcgggagtga gagtagcact 


1740 


atcgaagcag 


gagcaaaatt gtatgcagat acgattgcca cagctttgca gacagctcaa 


1800 


gacaagccgg 


ttaaatcaaa ataa 


1824 



<210> 181 
<211> 360 
<212> DNA 

<213> Streptococcus pneiimoniae 
<400> 181 

atgtcaatta ttttaacaac gatcgttgct ttggagcatt tttacatttt ttatttggaa 60 
agtattgcca cgcaatcaga tgcgactagt cgtgtattta atatggaaaa ggaagaattg 120 
gctcatccgt cagtaagttc attgttcaaa aatcaaggaa tttataaggc tctgctagga 180 
gtctttctct tgtatgtcat ttatttctca cagaatttag aaattgtgac tatfctttgtc 240 
ttatttgtga ttggtgctgc gacttacggc tctttaacag cggataaaaa aattattttg 300 
aaacaaggtg gatcagctat tttggccttg attagtattt tactctttaa atacacttga 360 

<210> 182 
<211> 1848 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 182 

tccacagcgg cttattccaa gtataccact tgggctttgg cagtagctaa ctgcgctaaa 60 
tataatataa ggaggagtaa aatgaagaca gttcaatttt tttggcatta ttttaaggtc 120 
tacaagttct catttgtagt tgtcatcctg atgattgttc tggcgacttt tgcccaagcc 180 

ctctttccag tcttttctgg acaagcggtg acgcagctag ccaatttagt tcaagcttat 240 
caaaatggca atccagaact tgtatggcaa agcctatcag gaatcatggt caatcttggc 300 
ctgctggttt tggttctatt tatctctagt gtaatataca tgtgtctcat gacgcgcgtg 360 



-143- 



wo 02/083855 



PCT/LS02/11524 



attgcagaat 


cgaccaacga 


gatgcgcaaa 


ggcctctttg 


gtaagcttgc tcagttgacg 


420 


gtttctttct 


ttgaccgtcg 


acaagatggc 


gatatcctgt 


ctcattttac cagtgatttg 


480 


gataatatcc 


tccaagcctt 


taacgaaagc 


ttgattcagg 


tcatgagcaa tattgtttta 


540 


tacattggtc 


tgattcttgt 


catgttttcg 


agaaatgtga 


cgctggctct catcaccatt 


600 


gccagcaccc 


cattggcttt 


ccttatgctg 


at tt teat eg 


tgaaaatggc acgcaaatac 


660 


accaacctcc 


agcagaaaga 


ggtagggaag 


ctcaacgcct 


atafcggatga gagcatctca 


720 


ggccaaaaag 


ccgtgcittgt 


gcaaggaatt 


caagaggafca 


tgafcggcagg atttcttgaa 


780 


caaaatgagc 


gcgtgcgcaa 


ggcaaccttt 


aaaggaagaa 


tgttctcagg aattcttttc 




cctgtcatga 


atgggatgag 


cctgatbaat 


acagccatcg 






gtacttttga 


atgataagtc 


tattgaaaca 


agtacagc c c 


taggtttgat tgttatgttt 


960 


gcacaatttt 


cacagcagta 


ctaccagcct 


attatccaag 


ttgcagcgag ttggggaagc 


1020 


cttcagttgg 


ccttfcactgg 


agctgaacga 


attcaggaaa 


tgtttgatgc agaggaggaa 


1080 


atccgacctg 


aaaaggctcc 


aaccttcact 


aagt tgcaag 


aaagtgttga aatcagtcat 


1140 


atcgtttttt 


catacttgcc 


tgataaacct 


attttgaaag 


atgtcagcat ttctgcccct 


1200 


aaaggccaga 


tgacagcagt 


tgttgggccg 


acaggttcag 




1260 


ctcatcaatc 


gcttfctatga 


'tg'ttgatgct 


ggtggtattt 




1320 


cgtggctatg 


acttagatag 


tcttagaagc 


aaggtgggaa 






ttgttfcagcg 


gaacgattag 


agacaatatc 


cgat ttggtg 


tgccagatgc tagtcaggaa 


1440 


afcggttgagg 


tagcagcaaa 


agcaacccac 


attcacgact 


atatcgaaag tttgcctgat 


1500 


aagtacgata 


ctcttattga 


tigatgaccag 


agcatctttt 


caacagggca gaagcaattg 




atttcaatcg 


ctcgaaccct 


gatgacagat 


ccagaagttc 


tcattctcga tgaagcaact 


1620 


tcaaacgtag 


atacggtgac 


agaaagcaag 


attcagcatg 


ccatggaggt ggttgtagca 


1680 


ggtagaacta 


gtttcgtcat 


tgcccaccgc 


ttgaaaacca 


ttctcaatgc agatcagatt 


1740 


attgtcctta 


aagatggaga 


agtcattgaa 


cgtggtaacc 


accatgaact tttgaagcta 


1800 


ggtggctttt 


attcagaact 


ctatcacaat 


caatttgttt 


tcgaataa 


1848 



<210> 183 

<211> 768 

<212> DNA 

<213> Streptococcus pneumoniae 
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<400> 183 
aaggagcttc 


ctagtatggg 


aacattttca 


gtcagacacc 


tagacttatt 


ttacggggat 


60 


tttcaagcct 


taaaaaatat 


ttcgattcaa 


ttaccagaaa 


gacagattac 


tgccttgata 


120 


ggcccatctg 


gttgtggcaa 


atcaactttt 


ctaaaaaccc 


ttaaccggat 


gaacgatttg 


180 


gttccttctt 


gccatattga 


aggccaagtc 


ctcttagatg 


agcaagatat 


ttatagtagc 


240 


aaattcaacc 


ttaatcagct 


acgtaagcgt 


gtagggatgg 


tttttcaaca 


gcctaatccc 


300 


tttgccatgt 


ctatctatga 


taacgtggct 


tatggcccaa 


ggacacatgg 


tattcgagac 


360 


aaaaaacaat 


tagatgcctt 


agtggagaaa 


tctttaaaag 


gggcagccat 


ttgggaagaa 


420 


gtcaaagatg 


atcttaaaaa 


gagtgccatg 


tccttatctg 


gcggtcagca 


gcaacgcctt 


480 


tgcattgcgc 


gagctttagc 


agtagaacct 


gatattctgt 


taatggatga 


gccgacttca 


540 


gccttagacc 


ctatctccac 


tttaaaaatt 


gaagacctca 


ttcagcaact 


aaaaaaggat 


600 


tatacgatta 


tcattgttac 


ccataacatg 


caacaagctt 


cacgtatttc 


agataaaact 


660 


gcttttttct 


taacaggaga 


aatttgcgaa 


tttggagata 


ccgttgacgt 


gtttaccaat 


720 


ccaaaagatc 


agcgcacaga 


agactatatt 










<210> 184 
<211> 681 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 184 
ttgatgaagg 


aaatctttga 


tagacgttac 


cctgtgacga 


gtttcttcct 


cttagtgacg 


60 


gccttggtat 


ttttactaat 


gttggtcact 


gcaggcggaa 


actttgacag 


ggcagataca 


120 


ttatttcgat 


ttggagccat 


gtatgggcca 


gctattcgcc 


tctttcccga 


gcaggtttgg 


180 


cgtctcttgt 


ctgccatttt 


tgttcatatt 


gggtgggaac 


atttcattgt 


taatatgctt 


240 


tcactttatt 


atcttggaag 


gcaggtagag 


gagattttcg 


gttctaagca 


gtttttcttt 


300 


ctctatcttt 


tatcaggaat 


gatgggcaat 


ctctttgttt 


ttgtatttag 


tcctaaatcc 


360 


ttagcagcag 


gcgcctctac 


ctctctttat 


gggctatttg 


ccgcgattat 


tgttcttcgc 


420 


tatgcaactc 


gcaatcctta 


tatccaacag 


ctagggcaat 


cctatctgac 


actttttgtg 


480 


gttaacatta 


ttggaagtgt 


tctgattcca 


ggaatcagcc 


tagcaggcca 


tatcggtggt 


540 


gcagttggtg 


gcgcatttct 


agcagttatc 


tttccagtta 


gaggagaaaa 


acggatgtat 


600 
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<210> 185 
<211> 789 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 185 

aaaatcatac ctaaaaacag acaaaaaggt 

ggtatcatta taacgaacca ggaggcacct 

attatccaat ttatcgccaa tgctgaaaag 

caactcgcaa ctgctgtgcc tagctctgtt 

tggaaggafcg tggctccgct tcttgaaggt 

caagatgctc gtaattctgc agttcctttg 

gagccaggtg cgattatccg tgaccaggtg 

ggatctgtta tcaatatcgg tgctgaaatc 

atccttggtg gccgtgccat cgttggaaaa 

gcaggtgtga ttgagccagc tagtgctgaa 

ggtgctaatg cagtggttat cgaaggagtc 

ggagctattg ttacccaaga tgtcccagaa 

attatcaaag aaattgatgc ccaaactcaa 
accttgtaa 

<210> 186 
<211> 1203 
<212> DNA 

<213> Streptococcus pneumoniae 

<400> 186 

aggtcacagg ttcgactgtt accagctatt 
gttatcgctt tgctattggc ggaagtgatg 
tggggagtct accaactcca tccagctcca 
gtaactcaag tactacacga ccttcttctt 
gtggccaatc aatggattgc cacttttttc 
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ttgttcgtag 


gactcgccat 


tttgcttttc 


660 








681 








60 


atgactgcta 


caaaaatgaa 


cgctcaagaa 


120 


aaaaccagtg 


tcaaagtaac 


ctttgagggg 


180 


gtcaaactag 


gaaatgtcct 


attcggagac 


240 


ttggtagaaa 


atcaagatta 


tgttgtcgag 


300 


c tagataagc 


gtgctatcaa 


cgctcgtatc 


360 


gaaattggtg 


acaatgctgt 


tatcatgatg 


420 


ggtgctggaa 


ccatgattga 


catgggtgcc 


480 


aatagccacg 


ttggtgcagg 


tgcagttttg 


540 


ccagtccgtg 


tcggagacaa 


tgttcttatc 


600 


caaatcggta 


gtggttcagt 


tgtcgcagca 


660 


aacgtggtag 


tagcaggtgt 


tccagctcgt 


720 


caaaaaacag 


cgctagagga 


tgcgcttcgt 


780 








789 


gggctaataa 


gtcaggagcg 


ccagcgacaa 


60 


cggattatca 


gaatgcttgg 


tctagtattg 


120 


gcagttcaag 


tagtagttct 


agcgatagca 


180 


caagggcgag 


acgataattc 


tctaaatgaa 


240 


ctttcgtgtt 


acaataaggg 


tatgaatcag 


300 
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tatcagaaaa 


agattgttaa 


cggaaaaatt 


tattcgctcc 


tatccggctt 


aatatgggga 


360 


atctgtggaa 


ttttaggaga 


gtacttcttt 


actcattatc aggtgtcttc 


gggctggatt 


420 


acctctatgc 


gtttgacact 


ggcagggagt 


cttgtactca 


tttggtctgc 


aatacaatta 


480 


aaatcgcaag 


tgctagatat 


ttggcgagac 


aagaaaaatt 


acctgccctt 


ttfcagcctat 


540 


gctattttgg 


ggattttttc 


agttcagtat 


tttttctatc 


tctgtgtaga 


atactcaaat 


500 


gctacgacag 


caactatttt 


acagtttatt 


agccctgtct 


ttatcctctt 


ttacaatcgc 


560 


ttggtttatc 


aaaaacgagc 


gtcaaaaagc 


gctgttttct 


atgttttggt 


tgccatgctg 


720 


ggtgtttgct 


tgatggcgac 


aaagggagac 


ctctctcagt 


tatccatgac 


gccgctagct 


780 


cttataacag 


gtttgctgag 


tgccatgggt 


gttatgttta 


atgttatctt 


gccccaacct 


840 


tttgctaagc 


gttatggttt 


tgttcctacg 


gttgggtggg 


ggatgatttt 


ggcaggtttg 


900 


tttagcaatg 


tcctctcgcc 


ggtttatcag ctttccttta ctcttgatat 


ttggagtatc 


960 


ttgatttgcc 


tcattatcgc 


tttctttgga acggcttttg cttttttcat 


ttccatgaag 


1020 


gctgtgtcct 


tggtttctcc 


tttggtggtt 


gccgttatca gtgccagtga 


acctctctct 


1080 


tctgctctct 


tgagtgtttt 


gttcttagga 


ttagtagtgg attggtccct 


ccttctagct 


1140 


atagccttga 


ttattttacc 


catgatattt 


ttgtctatag aagaagcgaa agaaagtaga 


1200 


taa 












1203 



<210> 187 
<211> 588 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 187 

aaaggagaaa agctcatgaa caaattaatg aaatttattt cggttttttt gacgtcaatt 60 
gtgttaattg tatcagcgat tccaagtgtt tcagctgtat acgcttctga acaagtatca 120 
caaattgaaa caaatatgga acttcaacct gtcacttctc taacagaaga acaaatcaat 180 
acacttgcaa acgaaatcca atcttttcat ccagacgtct cacaacaatg gatcaaagaa 240 
gtaattaacc gacaattaca aggcgattat acaatcccac ctacatactc tccatttaga 300 
gcagtttggc aaggtattac agttaatcaa atgggtgctc tattagatac tgcaatagct 360 
ttagcattag gaggaactac tgcaggcctt gcaaatctaa ttaaagtaaa aggaaaacat 420 
gcagcaaaaa gtgctattcg ttcagcaatt tctagatatc taggtagttg gtttgtaaat 480 
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gatgttgctt tagaattcgc tatgaattta ttatcaccgg ggacttattt agcacaatta 540 
tgggataaaa atgatgccat tcctaacaac ggaaggatta acttttaa 588 

<210> 188 

<211> 1314 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 188 















60 












tatcttcctt 






tcgtatttgt 




















tctttatgct 








taatctttgt 


aatcgtttat 


gtactctttt 
































atcttatgtt 






tcgcgattat 


cttcccagtt 


atcgtaacct 


tgatgatcgc 


ctttaccaac 


480 
























gttctgttct 






atcatttggg 


ctttggcagc 


ttctacttta 


caaatcgtaa 


ttggtatctt 


cacagctatc 


660 


attgccaacc 


aaccatttat 


caaaggaaaa 


cgtatctttg 


gtgttatttt 


ccttcttcct 


720 


tgggctgtcc 


cagccttcat 


cactatcttg 


acattctcaa 


acatgtttaa 


cgatagtgtc 


780 


ggtgctatca 


acactcaagt 


attgccaatc 


ttggctaaat 


tccttccttt 


ccttgatgga 


840 


gctcttattc 


cttggaaaac 


agacccaact 


tggactaaga 


ttgccttgat 


tatgatgcaa 


900 


ggttggctcg 


gattcccata 


catctacgtt 


ctgaccttgg 


gtatcttgca 


atctattcct 


960 


aacgaccttt 


acgaagcagc 


ttatattgac 


ggtgccaacg 


cttggcaaaa 


attccgcaac 


1020 


atcactttcc 


caatgatttt 


ggctgttgcg 


gcacctactt 


tgattagcca 


atacaccttc 


1080 


aactttaaca 


acttctctat 


catgtacctc 


ttcaatggtg 


gaggacctgg 


tagtgtcgga 


1140 


ggtggagctg 


gttcaaccga 


tatcttgatc 


tcatggatct 


accgtttgac 


aacaggtaca 


1200 


tctcctcaat 


actcaatggc 


ggcagctgtt 


accttgatta 


tctctatcat 


tgtcatctca 


1260 


atctctatga 


tcgcattcaa 


gaaactacac 


gcatttgata 


tggaggacgt 


ctaa 


1314 
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<210> 189 

<211> 888 

<212> DNA 

<213> Streptococcus pnetimoniae 

<400> 189 



tcgcattcaa 


gaaactacac 


gcatttgata 


tggaggacgt ctaagatgaa taactcaatt 


60 


aaactcaaac 


gtagactgac 


tcaaagcctt 


acttaccttt acctgattgg tctatcaatt 


120 


^taattatct 


atccactgtt 


gattaccatt 


atgtcagcct ttaaagcagg taacgtctca 




cfcctttaaac 


tagatactaa 


tatcgacctc 


aattttgata actttaaagg cctcttcact 


240 


gaaaccttcft 


acggtacttg 


gtacctcaac 


actttgatta tcgccttaat taccatggct 


300 


gt tcaaacaa 


gtatcatcgt 


acttgctggt 


tatgcttaca gccgttacaa cttcttggct 


360 


cgtaaacaaa 


gtttggtctt 


cttcttgatc 


atccaaatgg tgccaactat ggccgctttg 


420 


acagccttct 


tcgttatggc 


gcttatgttg 


aacgccctta accacaactg gttcctcatc 


480 


ttcctctacg 


ttggtggtgg 


tatcccgatg 


aatgcttggc tcatgaaagg ctacttcgat 


540 


acagtgccaa 


tgtctttaga 


cgaatctgca 


aaactagacg gtgcaggaca cttccgccgc 


500 


ttctggcaaa 


ttgttctacc 


acttgttcgc 


ccaatggttg ccgtacaagc tctctgggcc 


560 


ttcatgggac 


ctttcgggga 


ctacatcctc 


tctagtttct tgcttcgtga gaaagaatac 


720 


tttachgttg 


ccgtaggtct 


ccaaaccttc 


gttaacaatg cgaaaaactt gaagattgcc 


780 


tacttctcag 


caggtgctat 


cctcatcgcc 


cttccaatct gtattctctt cttcttccta 


840 


caaaagaact 


ttgtttcagg 


acttacaagt 


ggtggcgaca agggataa 


888 



<210> 190 
<211> 825 
<212> rasTA 

<213> Streptococcus pneumoniae 
<400> 190 

aaaacacctt ttagaaagat acctatgctt ccatatccat tttcctattt ttcaagtatt 60 
tggggggttc gtaagcccct gtccaaacgt ttcgagctca actggtttca acttctcttt 120 
accagtatct tccttatcag cttgtctatg gtacccattg ctatccaaaa cagctcccag 180 
gagacctatc cgctagaaac ttttatcgat aatgtctatg aacctctgac agataaggtt 240 
gtccaggatc tctctgaaca tgctacaatt gtcgatggca cattaactta tactggaaca 300 
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gctagtcaag ccccttctgt tgtgattggt ccaagtcaaa fccaaggaatt acctaaggac 3 

ttgcaactgc atttcgatac aaatgagcta gtcatcagca aggaaagcaa ggaactgacc 42 

cgcatctctt accgagccat tcagactgag agtttcaaaa gcaaagacag cttgacccaa 48 

gcaatttcta aagactggta ccaacaaaat cgtgtctata tcagcctctt cctagttctc 54 

ggtgcgagct tcctctttgg tttgaatttc tttatcgtct ctcttggagc tagctttctc 60 

ctttatatca ccaaaagatc acgcctcttt tcatttaata cctttaaaga gtgctaccat 66 

tttatcttga actgtttagg attgccgact ctgattacac ttattthggg attatttggc 7" 

caaaatatga caaccctgat tactgtacaa aatattcttt ttgttctgta tctggtcact 7 

atcttttata aaacacattt ccgtgatcca aattaccata aatag 8: 

<210> 191 
<211> 948 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 191 

aagaagatga aacaaacaaa acgaattaag cggtggcgct attatctgcg ccgctttgct 

tatcagataa aaattttacg tgtcttacaa agtatctctc gagaaaagta tgatgagaag 120 

atttcggcct ctctggtcta tggtttttta tcagcagtag cagttaattt ctttttccaa 180 

ccagggcatg tgtattcgag tggtgcaaca ggtctggcac agattatctc tgccttgagt 240 

aatcactggt ttggttttca tattccgatt tcgctaagct tctacgccat taacttccct 3 ' 

ttgatggtct tagcttggta tcagattggc cataagttca ccgtctttac ctttatcacg 3 

gtatctatga gttccttctt tatccagttt gtccctgtgg caaccttgac agaggatccc 4: 

attatcaatt ccctttttgg gggtgttgtt atgggtttgg ggattggttt tgctcttcga 4 

aacaatatct ccagtggtgg gacggatatc gtcagcctga ctattcgtaa gaaaacgggt 5 

aagaatgtcg gtagtatttc tttcttggta aatggaacta tcatgctgat agcaggtttg 6 

acctttggtt ggaaatacgc tctttattct atgattacca tctttgtctc tagccgtgtg 6 

acagacgcag tctttactaa gcaaaagcgt atgcaggcca tgattgtgac aaatcatcca 7: 

gagaaggtaa ttgaaaaaat ccataaaaaa ttgcaccgcg gagcaaccat gatccacgat 7 

gcagaaggaa cctataatca cgagagaaag gcagtfcttaa tcactgtcat tacacgtgca 8. 

gagtttaatg aatttaaaca gattatgaca caagtggatc caagctcctt tgtctctgtc 9 
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tcggaaaatg 


ttcatattct 


aggaagattt 


gttgagatag 


ataattag 




948 


<210> 192 
<211> 282 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 192 
tttagtcggc 


tttttgatga ttctcatgct 


ataatagagt 


caggaggtca 


catgaaacga 


60 


gtaattttat 


tagcagtgat 


tcaggcagtc 


gttctatttt 


tcatcattgg 


agcgctagct 


120 


tatgccttca 


aaggcgattt 


cttctataac 


tatctagcag 


ttgtctttgc 


tcctattgca 


180 


ggtgtactgc 


gttttgggac 


ggcttacata 










gaaatcgctg 


aaaagcgtaa agcaggcaaa 


aattcaaaat 


aa 




282 


<210> 193 
<211> 840 
<212> DNA 

<213> Streptococcus pneumoniae 










<400> 193 
tttggaacag 


agttttcgaa 


ttttattcca 










tatttttctt 


attatcattt 


ctttcttgac 






ctttcttgct 


120 


tgtaggagcc 


atccatgttt 


atatcaatgt 






aacgttattt 




caaataaagg 


agttatctat 


gaaattactt 










ctatcctttt 


tatttatcta 


tggctttatt 










ggcgcttcac 


cctatgctgt 


tactctactc 








350 


ggcatttaca 


aatggtatca 


gaaggctcct 


gttcatattg 






420 


tttatttggc 


ttcctgtctt 


ggtttggttc 


ttatctctgg 






480 


gatgatcctt 


cagtaaatca 


gcaaatagcg 


acagacttga 








tcattctttg 


ctgtggttat 


ttttgctcct 


ttgacggaag 


agattgtttt 


tagagggatg 


600 


ttagcacgct 


atctctttcc 


taagcaggac 


aatagtaaac 


gaaccctgat 


ttttcttctg 


660 


gtatctagtc 


ttctatttgc 


cttgattcat 


tttccaggtg 


atgtgcaaca 


attttttgtc 


720 


tattttagcc 


ttggttttag 


tttgggtttg 


gcttacatta 


gcagaaaagg 


tctggtctac 


780 


agtatttctc 


ttcacgcttt 


gaataattta 


gtcggctttt 


tgatgattct 


catgctataa 


840 
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<210> 194 

<211> 717 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 194 



attgttattt 


ttgatgtcta 


ttgtcttggg gggttcttgg 


gcatgtttgt 


agggat gt 1 1 






cgaaattatt ttagatgtaa 


aagccttgat 


gccatggata 






aggtttcatt agtatgtttt 








aatttcattc 








tattatgtgc 


aaatgtatcg 


gaatcttgag tttggaacca 


ttgcttttaa 


tattacaggt 


gtagcgattc 


cattggctat 


ttttatttca ttaagtgagg 


tgattatatt 


gcatacaaac 


cctcaaacat 


ttttcctttc 


tttcttactc tttgtggtat 


tcttagtcgc 


tcaaaaatct 


ctttttaaaa 


ccattgcgat 


tgttcgtcag tttgatttgg 


aatttttcgc 


tacaccaaag 


gatgtcttga 


actatataaa 


ttcttatgat gaaggggagc 


gtcaggctaa 


tttggaacag 


agttttcgaa 


ttttattcca 


attacaccaa tatgtcttac 


cagcct.tata 


tatttttctt 


attatcattt 


ctttcttgac 


aggagagatt cagttactag 


ctttcttgct 


tgtaggagcc 


atccatgttt 


atatcaatgt 


gatgcagtta cctatggtaa 


aacgttattt 


caaataa 



<210> 195 
<211> 1865 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 195 

atgaaaaaaa ctacaatatt atcattaact acagctgcgg ttattttagc agcatatgtc 
cctaatgaac caatcctagc agatactcct agttcggaag taatcaaaga gactaaagtt 
ggaagtatta ttcaacaaaa taatatcaaa tataaggttc taactgtaga aggtaacata 
ggaactgttc aagtgggtaa tggagttact cctgtagagt ttgaagctgg tcaagatgga 
aaaccattca cgattcctac aaaaatcaca gtaggtgata aagtatttac cgttactgaa 
gtagctagtc aagcttttag ttattatcca gatgaaacag gtagaattgt ctactatcct 
agctctatta ctatcccatc aagcataaaa aaaatacaaa aaaaaggctt ccatggaagt 
aaagctaaaa ctattatttt tgacaaaggc agtcagctgg agaaaattga agatagagct 
tttgattttt ctgaattaga agagattgaa ttgcctgcat ctctagaata tattggaaca 
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agtgcatttt 


cttttagtca 


aaaattgaaia 


aagctaacct tttcctcaag ttcaaaatta 


600 


ga.a.t t a.cLta.t 


cacatgaggc 


ttttgctaat 


ttatcaaatt tagagaaact aacattacca 


560 


SHatcgcftta. 


aaacattagg 


aagtaatcta 


tttagactca ctactagctt aaaacatgtt 


720 






atcgtttgcc 


tcagttgatg gtgttttgtt ttcaaaagat 


780 




taatttatta 






840 






atattcgttt 










aatcggtact 


tttgcatttg cagatgcgat taaacttgaa 


960 






tttagaaact 


attgaacgtt tagcctttta cggtaattta 








accagataat 


gttaaaaatt ttggtaaaca cgttatgaac 








tttaacaatt 


ggtaataata tcaactcatt gccgtccttc 


1140 


t C c t asQ't 9* 


gcgtcttaga 


ttcattaaag gaaattcata ttaagaataa aagtacagag 


1200 


ttttctg'tga 




atttgcaatt 


cctgaaactg ttaagttcta tgtaacatca 






aagatgttct 


taaatcaaat 


ttatctacta gtaatgatat cattgttgaa 


1320 


aa.a,Q"teLCfa.ta 


atataaaaca 


agaaactgat 


gtagctaaac ctaaaaagaa ttctaatcag 


1380 






agacaaaggt 


ttatggtatt acttaaacga atcaggttca 








agacaaaggt 


ttatggtatt acttaaacga atcaggttca 








agacaaaggc 


ttatggtact acttaaatga atcaggttca 








agacaaaggc 


ttatggtatt acttaaacga atcaggttca 




atggctactg 


gttgggttaa 


agacaaaggc 


ttatggtact acttaaatga atcaggttca 


1680 


atggctactg 


gttgggttaa 


agacaaaggc 


ttatggtatt acttaaatga atcaggttca 


1740 


atggctactg 


gttgggttac 


agtttctggt 


aaatggtact atacctataa ttcaggagat 


1800 


ttattagtaa 


acacgactac 


acccgatggc 


tatcgagtca atgctaacgg tgagtgggta 


1860 


ggatag 








1866 



<210> 196 
<211> 1185 
<212> DNA 

<213> Streptococcus pneiomoniae 
<400> 196 

atagatagcg cggaggcgca ggaggaaaat tatatggcta tattttatgt tccggcagtc 60 



-153- 



wo 02/083855 



PCT/LS02/11524 



aaccttattg 


gaaaaggtgt 


tgtaaatgaa 


gtgggtcctt 


atatcaagga acttggctat 


120 


aaaaaggcac 


ttttggtgac 


agataagtac 


atcgaaggca 


gtgatathtt acctaagact 


180 


ttaaaaccac 


tggatacaga 


aggaatcgaa 


tatgtcatct 


ttagcgatgt agagccaaac 


240 


cctacttg'ta 


aaaatgtcac 


agatggggta 


gctgctttgc 


aagaacatgg ctgtgacttt 


300 


atcatcagtc 


ttggcggggg 


ttctccacag 


gatgcagcta 


gttgtatttc tatcatggct 


360 


acaaatcfgtg 


gaaaaccaca 


ggattatgaa 


gggcttcata 


agtctgctaa aaaaggcttg 


420 


ccagttgtg'g 


ctatcaatac 


aacggcaggt 


acatcagcag 


aaafctaccat taactatgtg 


480 


at tactgatg 


aagaacgcaa 


ggttaagatg 


gtaatggttg 


acaagaatag ccttgctctt 


540 


akctctgtfca 


atgaccctga 


actcatgctt 


tccaaaccta 


aaggcctgac tgctgctact 


500 


ggtatggatg 


ctctgactca 


tgctgttgaa 


gct'ttggtaa 


cacctggtgc ttatgatgta 


660 


accaagaaac 


tgtctattgg 


tgctattgag 


cttatcaagg 


aatatcttcc tcgtgctgta 


720 


gaaaatggac 


atgatattga 


agcgcgtgaa 


ggtatggtca 


atgccatctt ccttggtggt 


780 


atgagcttta 


ataatgctgg 


tcttggctat 


gttcactcaa 


tggctcacca actcggtgca 


840 


gtatataafct 


tgccacatgg 


cgtgtgctgt 


gccatgttgc 


taccagttat agaacgtgaa 


900 


aatgctaaac 


gtgtaccaga 


agctttccgc 


aatgttgcca 


aagccttggg acttcatgta 


960 


gaaggtaaat 


cagatcaaga 


atgtgccgat 


tatgcgattg 


ctgagattga gaagctttct 


1020 


gagacagtag 


gtattcctaa 


gaaactgact 


gaacttggta 


ttgaagaaaa agatttcgac 


1080 


tttgaatacc 


tttctaagaa 


tgccttgatt 


gatgcctgcg 


caccaggaaa tccatttatg 


1140 


ccaaccttag 


aagaaacgat 


tgccttttat 


aaagagttat 


tttag 


1185 



<210> 197 

<211> 783 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 197 



gaggagctta 


tgataaaaga tgaacgtgta 


cttgaattga 


ttgaaattat caaaaagaaa 


60 


aaaagaattg 


ccgtaaaaga gctggcagaa 


atcactttct 


ccagcacaag taccttacgt 


120 


cgtgatttaa 


ttttcttaga aaatcaaggt 


cttatcaaaa 


gaaagcacgg atacgtgacc 


180 


ctgtcctcta 


tgaacacaat tgaactttct 


catcaaatac 


gtgaaggaga aagtactagg 


240 


caaaaaagac 


taatcgctag tctcgctaaa 


gactttattc 


ggtctggtat gtgtatctat 


300 
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ctagattcta 


gtactactgt ctacgaactc 


tgtccctatc 


tttctgaact 


tgataatttg 


360 


attattttta 


caaatggttt acatactgca 


caaaccctat 


ctgaaactgt 


taaagatagc 


42 0 


tccaaaatct 


ttatcacatc tggcgaggtc 


aaacafccaat 


cctgttccgt 




480 


gataaggaaa attctttatt agatcatttt 


aatatcgatl^ 


tagcattttg 


ttcagcaaga 


540 


ggtattgatg accaatatgt ttatgaagct 


tctctcagcc 


aagctatttc 


aaaaaagaat 


600 


attattgaca 


aagcccatga aaccatctta 


ctgattgata 


gttctaaatt 


ttacaagact 


660 


ggatttttha 


aaattaatcc cctctccaaa 


tacacaacct 


ttatttcaga 


caccgtgcca 


720 


gatcaaaaat 


tattagacgc agtcgaatta 


tttgatggag 


aatgggtttc 


tgatattcaa 


780 


tga 










783 



<210> 198 

<211> 870 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 198 



tccgtaacca 


agactcgcca 


tggcgttgtt 


tcaatgttca 


tgagaatggc 


caggaggtgg 


60 


gccatgctta 


gtttattatc 


ttacgacttt 


atacaacgcg 


cctttttggc 


ggttattgct 


120 


atgagtcttt 


tctcaccggt 


attgggaacc 


ttcctcatct 


tgcgtcgtca 


gagtttgatg 


180 


agtgataccc 


ttagccacgt 


ctcactttca 


ggtgtagcct 


ttggtctggt 


tttggggatt 


240 


tctccaactg 


tttctactat 


tgccattgtc 


ttgattgcgg 


cggtctttct 


ggagtatctc 


300 


cgtacggttt 


acaagagctt 


tatggaaatc 


gggacagcta 


tcctcatgtc 


aacaggtctg 


360 


gctgtttctc 


tgattgtcat 


gagcaagggt 


aaaagctcga 


gttcaatgag 


tttggaccaa 


420 


tatctctttg 


gttcgatcgt 


gactatcagt 


gaagaacagg 


tcatttccct 


ctttgtcatt 


480 


gcggcggttg 


ttttgatttt 


gacctttctc 


tttcttcgtc 


ctatgtatat 


cttaactttt 


540 


gacgaagata 


cggcctttgt 


ggatggcttg 


ccagttcgta 


ccatgtccat 


tctttttaac 


600 


atggtgacag 


gggtggctat 


tgcccttatg 


attcctgcag 


caggagctct 


tctggtatcg 


660 


accattatgg 


tcttgccagc 


tagtattgcc 


ctgcgtctgg 


ggaaaaactt 


taaatcggtt 


720 


atgctgcttg 


ccagtgcgat 


tggctttttg 


ggaatggtag 


caggacttta 


catttcctac 


780 


tatgcagaaa 


cacctgcaag 


tgcaagtatt 


accattattt 


ttgtaactgt 


ctttatacta 


840 


atcagtttag 


taagacgttt 


tatcaaatag 








870 
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<210> 199 

<211> 756 

<212> DNA 

<213> Streptococcus pneiimoniae 

<400> 199 



acaaaaagtg 


attcagcggt 


ttttgactgc tttagtagga gaaatcaaat 


aatgagatat 


60 


attacggtag 


aggatttgtc 


cttctattat gataaggagc ctgttcttga 


acatatcaat 


12 0 


tattgtgttg 


atagtgggga 


atttgttacc ttgactgggg aaaatggagc 


ggctaagacg 


180 


acgctcatca 


aggctagtct 


tggaattctg caaccacgca ttggaaaggt 


ggctatttca 


240 


aagacaaata 


cgcaaggtaa 


gaaattgaga atagcctatc ttcctcaaca 


aattgccagt 


300 


tttaatgctg 


gttttccaag 


tacggtctat gaatttgtca agtcgggtcg 


ctatccgaga 


360 


aaaggctggt 


tccgtcgttt 


gaatgctcat gatgaggagc atatcaaggc 


tagtctggac 


42 0 


tcagttggca 


tgtgggaaca 


tcgagacaaa cgcttggggt ctctatctgg 


gggacaaaag 


480 


cagcgagcgg 


taattgcgcg 


tatgtttgct tctgaccctg atgtgtttat 


cctagacgag 


540 


ccgacaacgg 


ggatggatgc 


aggaagtaaa aatgaatttt acgaactcat 


gcaccacagc 


600 


gcccatcatc 


atggcaaggc 


tgttttgatg attacccatg accctgaaga 


agttaaggat 


660 


tatgcggatc 


gcaatattca 


tctagtccgt aaccaagact cgccatggcg 


ttgtttcaat 


720 


gttcatgaga 


atggccagga 


ggtgggccat gcttag 




756 



<210> 200 
<211> 1566 
<212> DNA 

<213> Streptococcus pneiimoniae 
<400> 200 

aggagaatcc ctattgtgtc aaataaacca atagcagata tgattgaaac cattgagcat 60 
tttgctcaga cacagcctag ctatcctgtc tataatgttt tggggcagga acacacttat 120 
ggcgatttaa aggctgattc ggatagtttg gctgcagtca ttgaccaact aggcttgcct 180 
gagaagtctc ctgtggttgt ttttggtggc caagaatatg aaatgttggc aacctttgta 240 
gcgctgacta agtcaggtca tgcctacatt ccaattgata gccattcggc cttggagcga 300 
gtttcagcta ttttagaagt agcagagcca agcttgatta ttgccatttc agcctttccc 360 
ttggagcagg tttctacacc aatgataaat ctagctcagg ttcaagaagc ctttgcccaa 420 
gggaataact atgaaatcac gcatccagtc aagggagatg ataattacta cattatcttt 480 
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acttctggta 


cgactggtaa 


gcctaaggga gtgcagattt cacatgataa tctcctcagc 


540 


tttacaaact 


ggatgattac 


ggataaggaa tttgcgacac cgagtcgtcc gcaaatgctg 


600 


gcacagccac 


cttattcttt 


tgacttgtct gtcatgtatt gggcaccgac cttggcactt 


660 


ggtggtacgc 


ttttcactct 


tccttcagtc atcactcagg actttaagca actctttgcg 


720 


gctatctttt 


cattgccaat 


cgctatctgg acatcaacac catcctttgc agatatggcc 


780 


atgttgtctg 


aatacttcaa 


cagtgagaaa atgcctggaa tcacgcattt ctactttgat 


840 


ggtgaagaat 


tgacggtcaa 


aacagctcaa aaactgcgcg agcgtttccc aaatgcccgt 


900 


•atcatcaatg 


cttacggccc 


aacagaagcg acagtagctc tgtcagcagt tgccgtgaca 


960 


gacgagatgt 


tagcgactct 


caaacgccta ccaatcggct ataccaaggc tgattctcca 


1020 


acctttatca 


ttgacgagga 


aggaaataaa ctgccaaatg gtgagcaggg agaaatcatt 


1080 


gtttctgggc 


cagctgtttc 


aaaaggttat atgaacaatc ctgaaaaaac agcagaagcc 


1140 


ttctttgagt 


ttgaagatct 


gccagcctat cacacaggcg atgtgggaac catgacagat 


1200 


gagggcttgc 


ttctctacgg 


cggacgcatg gacttccaga ttaagtttaa cggttaccgc 


1260 


attgagttag 


aagatgtctc 


tcaaaacctc aacaagtctc gctttatcga atctgctgtc 


1320 


gcagtaccgc 


gctataacaa 


ggaccacaag gtacaaaatc tattggctta tgtcafcctta 


1380 


aaagacggtg 


ttcgtgagca 


gtttgagcga gatatcgata ttaccaaggc catcaaggaa 


1440 


gacctgacag 


acatcatgat 


gtcctatatg atgccatcta aattccttta ccgagacagt 


1500 


ttgccactaa 


ctccaaatgg 


aaagattgac atcaaaggat tgattaacga ggtgaataag 


1560 


agatga 






1566 



<210> 201 
<211> 450 
<212> DNA 

<213> Streptococcus pneiimoniae 

<400> 201 

gtggatagtg gattagacct agagaaattt ttcgatacag ttcctcaaga tagattgatg 60 
tccttagtac ataacattat cgaagacgga gatacggaat ccttgattcg taagtatctt 120 
cattcaggtg ttatcattaa tggtcaacgt tataaaacac tagttggtac accacaggga 180 
ggaaatttat ctcctctctt atccaatatc atgcttaatg aattggacaa ggaattagaa 240 
aagaggggac ttcgatttgt gcgctacgca gatgattgtg tgattacggt cggaagcgag 300 
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gcagcctcta agcgtgtgat gtattcagtc agtcgtttta ttgagaaacg gctaggtttg 360 
aaagtaaaca tgaccaagag agttgaaata tctaggtttt gggttctgga aattatcaga 420 
tggttggaaa agccgtccac atcaagatag 450 

<210> 202 

<211> 429 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 202 



gaaaggaata 


cgcacatgtc aaaactgcta 


gataagatat 


tatcacgcga 


aaatatgctg 


60 


gaagcctaca 


atcaagtaaa atccaataaa 


ggctcagctg 


ggattgatgg 


aatgactatc 


120 


gaagagatgg 


ataattatct cagacaaaac 


tggcgcttga 


ctaaggaact 


gataaaacag 


180 


agaaaatata 


agcctcaacc agttcttaga 


gttgagatac 


ctaaaccaga 


cggaggcatc 


240 


cgtcaactag 


gaattccaac agttatggat 


agaatgattc 


aacaggccat 


tgtccaagtc 


300 


atgagcccca 


tttgtgaacc ccatttctca 


gatacgagtt 


atggtttcag 


accaaatagg 


360 


tcatgtgaaa 


aagccatcat gaagctctta 


gaatacttaa 


atgacggcta 


tgagtggata 


420 


gtggattag 










429 



<210> 203 

<211> 528 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 203 



tgtagatgtg atagaattag tggggaattc 


ataatgagac 


agttgaagcg 


agttggagta 


60 


tttttattgc 


ttcctttctt tgttctaatt 


gacgcccata 


ttagccagct 


tctgggctca 


120 


tttttccccc 


atgtacattt ggctagtcat 


tttctttttc 


tatttctctt 


atttgagacg 


180 


atagaagtat 


cagagtatct ctacctagtc 


tattgttttg 


ttataggctt 


ggtttatgat 


240 


gtttactttt 


tccatctaat agggattaca 


actctcttat 


ttatcttatt 


gggagccttc 


300 


cttcataaat 


tgaatagtgt tattttgttg 


aatcgttgga 


caagaatgct 


agctatgatt 


360 


gtgctgacat 


tcctgtttga aatgggtagt 


tatcttttgg 


cttttatggt 


agggttgaca 


420 


gtagatagca 


tgtcgatttt tatagtctat 


agcttggtac 


cgacgatgat 


tttaaatttt 


480 


ttatggatta ctgtttttca atttattttt 


gaaaaatatt 


atctataa 




528 
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<210> 204 

<211> 1323 

<212> DNA 

<213> Streptococcus pneiunoniae 

<400> 204 



tgtgaaacta 


caagcgattt 


actttatgga 


aggaatagaa tgacaaaggt 


tgtttttgaa 


60 


gaaaaatact 


atccagctgt 


aaaagaaatg 


gtttatcgaa ctcgtttggc 


caacggattg 


120 


acagttgctc 


ttttgcctaa 


aaaggaattt 


aaagaggttt acgggagtgt 


cactgtacag 


180 


tttggttcgg 


tagatacgtt 


tgtcacagaa 


gttgacggag atgtaaaaca atatcctgga 


240 


ggaattgctc 


attttcttga 


acataaatta 


tttgagagag aagattctag tgatttgatg 


300 


tcggctttta 


cgagtctagg 


tgcagatagt 


aatgccttta caagctttac 


aaaaacaaac 


360 


tatctttttt 


cagcaacgga 


ttatttttta 


gaaaatttag atttacttga 


tgaattggta 


42 0 


acatcagcac 


actttactga 


agcttccatt 


ctgacagagc aggatattat 


tcagcaagaa 


480 


cgagaaatgt 


accaagatga 


tccagattcg 


tgtttattct tttcaacttt agcgaatttg 


540 


tatcctggta 


cacctttagc 


aactgatata 


gttggaagtg aggagtccat 


ttcccaaatc 


600 


aatctaacta 


atttgcaaga 


aaattttaca 


aagttttaca aacctgtaaa catgtctctg 


660 


tttttagttg 


gtaattttga 


tgtggagcga 


gtacaggact attttgaaag 


caaagaactg 


720 


aaagattcag 


attttcagga 


agtagcaaga 


gaaaagttgt ttttacagcc 


tgtaaagcca 


780 


acagatagta 


tgagaatgga 


agtatcttct 


cccaaactag cgattggagt 


tagaggtaag 


840 


cgagaagttt 


ctgaagcgga 


ttgctatcga 


catcatattt tattaaaatt 


attgtttgca 


900 


atgatgtttg 


gttggacttc 


ggatcgtttt 


caaaaatgtt atgaatcagg 


taaaattgat 


960 


gcgtccttat 


ctctggaagt 


tgaaataaca 


agtcgctttc attttgtcat 


gttgacaatg 


1020 


gatacgaaag 


agccagttgc 


tttgtctcat 


caatttagga aggctattcg 


taattttaca 


1080 


aaggatttag 


atattacaga 


ggaacattta 


gatattatca aaagagagat 


gtttggcgaa 


1140 


tttttcagta 


gcatgaactc 


tcttgaattt 


attgcaacgc aatatgatgc 


ttttgaaaat 


1200 


ggtgagataa 


tttttgattt 


gccgaaaatt 


ttacaggaaa ttactttaga ggatgtcctt 


1260 


gatgctggac 


atcatttaat 


agatgatggt 


gacatagttg attttacaat attcccatcg 


1320 


tag 










1323 
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<211> 1650 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 205 



atatattaca 


catataggag 


aaaaacattg 


cttacagtat ctgatgtttc actacgtttt 


60 


agtgatcgca 


aactttttga 


tgatgtcaat 


atcaaattta cagaaggaaa tacttacgga 


120 


ttaatcggtg 


ctaatggtgc 


cggaaaatca 


acctttttaa aaattttagc tggagatatc 


180 


gaacctacta 


ctggtcacat 


ctctcttggt 


ccagatgaac gtctctctgt tcttcgtcaa 


240 


aatcactttg 


actacgaaga 


tgaacgtgcc 


attgatgtcg ttatcatggg aaatgaaaaa 


300 


ctttatagca 


tcatgaaaga 


gaaagatgct 


atctacatga aggaagattt ctcagacgag 


360 


gacggggttc 


gtgctgccga 


actcgaagga 


gagtttgccg aacttggagg ttgggaagca 


420 


gagagtgaag 


cctctcaact 


acttcaaaac 


ctaaacattc cagaagaatt acactaccaa 


480 


aacatgagcg 


aattggccaa 


cggtgaaaaa 


gtaaaggttc tcctcgccaa agcacttttt 


540 


ggtaaaccag 


atgttcttct 


cttggacgag 


cctactaacg gtttggatat ccaatcgatt 


600 


acttggttag 


aagacttctt 


gattgacttt 


gataacacag ttatcgtagt atcccacgac 


660 


cgtcacttct 


taaacaaagt 


ttgtactcac 


atggccgacc ttgactttgg aaaaatcaaa 


720 


ctctatgtcg 


gaaactacga 


cttctggaag 


gaatcttctg agcttgctgc taaattgcta 


780 


gcagaccgta 


atgctaaagc 


agaagaaaaa 


attaaacaat tgcaagaatt tgttgctcgt 


840 


ttctctgcca 


atgcttctaa 


gtcaaggcag 


gcaacatcac gtaagaaaat gcttgataag 


900 


attgagctag 


aagagattgt 


gccatctagt 


cgtaaatatc catttatcaa ctttaaagcg 


960 


gaacgtgaga 


ttggtaatga 


tctcttgaca 


gtagaaaatt taactgtaaa gattgatggt 


1020 


gaaactatct 


tggataatat 


tagtttcatc 


ttgcgtccag atgataagac agcacttatt 


1080 


ggacaaaatg 


atattcaaac 


gactgcatta 


attcgtgcaa tcatgggaga tattgactat 


1140 


gaaggaactg 


tcaagtgggg 


agttacaact 


agtcaatctt acctaccaaa agataactca 


1200 


gctgattttg 


caggaggaga 


atcaattctt 


gactggttgc gtcaattcgc aagtaaagaa 


1260 


gaagatgaca 


atactttcct 


acgtggcttc 


ctcggccgta tgctcttctc tggagatgaa 


1320 


gttaacaaac 


ctgtaaatgt 


cttgtcaggg 


ggagaaaaag ttcgtgtcat gctttcaaaa 


1380 


ctcatgctct 


taaaatcaaa 


tgtccttgta 


cttgatgatc caacaaatca cttggacttg 


1440 


gaatctatct 


caagcttgaa 


tgatggattg 


aaaaacttta aagaatcaat catctttgcc 


1500 
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agccatgacc acgaatttat tcaaactttg gctaaccata tcattgtctt atctaaaaat 1560 
ggcgtcattg accgtatcga tgaaacctac gatgaattcc tagaaaatgc agaagtacaa 1620 
gcaaaagtta aagaactttg gaaagactaa 1650 

<210> 206 

<211> 2586 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 206 



ccaactgagt 


tttctatcat 


tctacgaggt 


aacatgaaat 


catttttaaa 


aacatatcga 


60 


acctatttta 


tttctttcat 


cattcctgta 


gtgattatgt 


ctggagtata 


tctatctcaa 


120 


agtatctact 


ggaatagcga 


caactctcct 


ctattaggag 


atggctttca 


tcaatacgtt 


180 


atttttgatg 


tagccttacg 


aaatatccta 


catggaaata 


gtaatctgtt 


ttacaccttt 


240 


acaagtggtc 


tagggctaaa 


cttctatgcc 


ctatctagtt 


attacttggg 


tagttttctc 


300 


gcgcctctgg 


tttacttttt 


tgatctaacg 


aatatgccag 


atgctatcta 


tctgacaact 


360 


ctcttaaaat 


ttggattgat 


tggtctgtca 


acctttttta 


gtttgaataa 


attgtttcaa 


420 


tctatccctc 


agattttaaa 


actagcctta 


tctacttcct 


atgctctgat 


gagtttcact 


480 


gtcagtcaat 


tagagataaa 


aacctggcta 


gatgttttta 


tcttgattcc 


tttaattata 


540 


actggtttac 


atctactgat 


aactgaaaag 


aaactcctat 


tgtactttac 


aagtctgtca 


600 


atcttattta 


ttcaaaatta 


ttattttgga 


tatatgacag 


tattgtttct 


tattttctgg 


660 


tatctctgtc 


aaatttcgtg 


ggactttaag 


actcgaaaat 


catctgttct 


tgatttcata 


720 


gttatctcct 


ttttagctgg 


tatggctagt 


ttgattatga 


ctcttcccac 


tctatttgat 


780 


ttacagacac 


atggggaaaa 


attgactgaa 


gttacaaagt 


ttcaaactga 


aagtagctgg 


840 


tatcttgatc 


tctttgctaa 


gcaattcatt 


ggttcctttg 


acacaacaaa 


gtatggggcc 


900 


atcccaatga 


tttttgttgg 


actatttccc 


tttattttga 


ccattttatt 


ttttacgctg 


960 


aaatctatta 


agtttcacgt 


gaaactcata 


tatgtaatat 


tctttgcatt 


tctaattgca 


1020 


agcttttaca 


tagaagctct 


tgacttattt 


tggcaaggca 


tgcatactcc 


aaacatgttt 


1080 


ttacatcgct 


atgcttggat 


tttctctacc 


ttgttaattt 


acacagcagc 


agaagtctta 


1140 


aagcgtctga 


aagaacttaa 


agtctggaat 


tttttagttt 


cgctttttct 


tgtagtagca 


1200 


ggatttttag 


ctaccatcta 


tctaaaatcg 


cattattctt 


ttttaacaga 


tttgaatatt 


1260 
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ctgcttactc 


ttgaattttt 


ggttgtctat tctcttttac tccttgcagt tatcaaaaag 


1320 


tttatatctg 


tgaatctatt 


tg'ccatrcta atctctttat ttafcacfcggt tgaaatgagt 


1380 






ggacggaatt gctaaggaat ggggatttgc ttctcgaagt 


1440 






agctatggaa tcttiictcaa catatattgg aaatcaattt 


1500 








1560 




aattttcatc 












1680 


gatagtttat 






1740 














ttacaatgat gtcaagtkca atgaacaiiac ct'tggataa't 


I860 




ttttaaatca 


acttgctaac gtcaattttg attatttttc tccaatacct 


1920 














gizatcaaat'k gaagtitccag aaaacagcca agtttatctc 


2040 






ttctaacgat aaacaaaaga aggttgacat ccttgtaaa't 


2100 








2160 








2220 


















caacaagata 


catctatttt 


cttcaccatt ccttatgaca aaggttggtc tgcctaccaa 


2400 


gatggtaaga 


aaatagaaat 


taaacaagct caaactggat ttatgaaagt tgacattccc 


2460 


aaggggaaag 


gaactattac 


actttccttc attcccaatg gttttattac tggagcaatc 


2520 


tgttccttta 


cttctctctt 


actatttgga atctataatc acagacgaaa gtcatctaag 


2580 


gcataa 






2586 



<210> 207 
<211> 753 
<212> DNA 

<213> Streptococcus pneimoniae 
<400> 207 

atgaaagttt taattttaga agatgttatt gaacatcaag tgagactaga gagaatattg 60 
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gaa.tttg'aa.g' 


aatacattga 


aaatgatgaa 










tcgtctttat 












atatcttcta 










attgaaacaa 


caggggtatc 


tcataaattg 


ttttatggta 


ccatgacaga 


tattcaggaa 


cctcacaagt 


catttttggt 


aaatataggt 


gaaattgttt 


tctatgaaga 


ccatcgttgt 


aaagatattt 


tagagaaaaa 


atctcaaaag 



<210> 208 
<211> 1338 
<212> DNA 

<213> Streptococcus pneiimoniae 
<400> 208 

ggagaaagag taatggattt acttggattt 
agtcacagtt accgtttaat ttgtaaaggt 
ggtgcttata cattactaac tgaaatagta 
gataaaatag ggattgaaag atttttattt 
atgaaacagt atgagaggga tagaggacta 
gagagcactc ataactttct gtccgtaatt 
ttacaatatc atttcccatt ctttttcgtt 
aaaatcattt actatttcca tttggaacta 
ttcttgaaaa aagtattttt tgctttacta 
atggtaagta cgattaaaca tttgaatagt 
atctctctcc ttttgacctt ctttgcaatg 
attgctttga agcagaagaa atttgaacag 



atatcataca agacaacggg aaaagtccgt 
gtaaatcagc tttatttcct agatatcgat 
gtggctcagc tcattcgtca ttacaatcct 
tcagagtttg cgactctaac ctataaatac 
gatatcaatg atgagatgtt taagaagaga 
atgttacttg aaaatgaaga tgttgtagat 
ttaaaaattc cttaccatga tattttgtat 
cgcattattg gtaagaattt tgcaaaagag 
aaggacaaac atactcagcg attttattct 
aatatcagag aaattgatcg aaaaaactta 
cctatttcaa gattaaaaat tagaaaatta 
tga 



gggacagtta 


ttgttcattt 


tttaattatt 


cgaataaata 


gaaaagaatt 


atacgttttt 


cttgaatttt 


ccttttatct 


tctatattta 


cctttgggct 


tatattccta 


ttttcgatgg 


ttcctaagtt 


tactactatc 


tcttttatat 


ttctcctcta 


taacaggaga 


taattttgtt 


gtgacggtgt 


taacctattt 


tgttacatta 


gcctattttg 


acaaggacta 


cctttatcct 


ttgctacata 


ttgtatcttt 


cgtttcagat 


tttggaagta 


ttttgtcatc 


tattgtcttt 


aattctcata 


aagttcaaat 


ggagaaagag 


aaacatttac 


agaattacac 


agatgaaatt 
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gttggtctgt 


ataatgaaat 


ccgtggtttt 


cgacatgatt atgctggaat gcttgtcagc 


780 


atgcagatgg 


caattgacag 


tggtaattta 


caggaaattg acagaattta 


caatgaagtt 


840 


ttagtcaaag 


caaatcataa 


attgcgttca 


gataagtaca cttactttga 


tttgaacaac 


900 


atagaagact 


cagctttacg 


aagtttggtt 


gctcagtcaa ttgtctatgc 


tcgaaataat 


960 


ggtgtagagt 


ttacactgga 


agtaaaagat 


acgattacca agcttccaat 


tgaactattg 


1020 


gat ttggttc 


gtatcatgag 


cgttttattg 


aataatgctg tcgaaggatc 


ggctgatagc 


1080 


tataaaaagc 


agatggaagt 


agcagttatt 


aagatggaaa ctgaaacagt 


tattgtgatt 


1140 


cagaattcat 


gtaaaatgac 


gatgactcct 


tcaggagatc tatttgcctt 


aggattctcc 


1200 


acfcaagggaa 


gaaatcgcgg 


agtcggatta aataatgtga aagaactact agataagtac 


1260 


aacaatatta 


ttttagaaac 


agagatggaa ggcagtacat ttagacaaat 


cattagattt 


1320 


aagagggaat 


ttgaatga 








1338 



<210> 209 
<211> 375 
<212> DNA 

<213> Streptococcus pneiamoniae 
<400> 209 

aagaaaatgt ctaaaaatat tgtacaattg aataattctt ttattcaaaa tgaataccaa 60 

cgtcgtcgct acctgatgaa agaacgacaa aaacggaatc gttttatggg aggggtattg 12 0 

attttgatta tgctattatt tatcttgcca acttttaatt tagcgcagag ttatcagcaa 180 

ttactccaaa gacgtcagca attagcagac ttgcaaactc agtatcaaac tttgagtgat 240 

gaaaaggata aggagacagc atttgctacc aagttgaaag atgaagatta tgctgctaaa 300 

tatacacgag cgaagtacta ttattctaag tcgagggaaa aagtttatac gattcctgac 360 

ttgcttcaaa ggtga 375 

<210> 210 
<211> 1383 
<212> DNA 

<213> Streptococcus pneimoniae 
<400> 210 

agatatagaa agaggtttgt catcgcaaag aaaaaagcga catttgtatg tcaaaattgt 60 
gggtataatt cccctaaata tctgggacgt tgccccaact gtgggtcttg gtcttctttt 120 
gtggaagagg ttgaggttgc cgaagttaag aatgcgcgtg tgtccttgac aggtgagaaa 180 
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accaagccca 


tgaaactagc 


tgaggtgact tccatcaatg 


tcaatcgaac caagacggag 


240 


atggaggaat 


tcaaccgtgt 


gcttggaggc ggagtggtac 


caggaagtct 


cgtccttatc 


300 


ggtggggatc 


ctgggathgg 


gaaatcaact cttctcctac 


aagtctcaac 


ccagttgtcc 


360 


caagtgggga 


cagttctcta 


tgtcagtggg gaggagtctg 


cccagcagat 


taaactacgt 


420 


gcagagcgct 


taggtgatat 


tgatagtgag ttttatctct 


atgcagagac 


caatatgcag 


480 


agtgttcgtg 


cagaagtgga 


gcgtatccag ccagactttc 


tcattattga 


ttccatccag 


540 


accatcatgt 


ctcctgagat 


ttcaggggtg caggggtctg 


tttctcaggt 


gcgtgaagtg 


600 


accgctgaac 


tcatgcagtt 


ggccaagacc aataacattg ccatctttat 


cgtaggtcat 


660 


gtgaccaaag 


aaggaacctt 


ggctgggcct cgtatgttgg agcatatggt 


ggatacggtg 


720 


ctttactttg 


aaggggagcg 


tcaccacacc tttcgtattt 


tgagagcggt 


caaaaatcgt 


780 


tttggttcca 


ctaatgagat 


tgggattttt gagatgcagt 


cgggcggctt 


ggttgaggta 


840 


ctcaatccga 


gtcaagtttt 


cctagaagag cgtttggatg 


gggcgactgg ttcctccatc 


900 


gttgtaacca 


tggaagggac 


gcgtccgatt ttggcggagg 


ttcaggcttt ggtaacaccg 


960 


accatgtttg 


gaaatgccaa 


gcgtactacg acaggacttg 


attttaaccg tgctagcttg 


1020 


attatggctg 


ttttggaaaa 


acgggcaggg cttctcttgc 


aaaatcagga 


tgcctatctc 


1080 


aaatctgctg 


gtggtgttaa 


attggatgaa cctgcgattg 


acttggctgt 


tgcagttgct 


1140 


attgcttcga 


gctacaaaga 


caagccaact aatcctcagg 


aatgttttgt cggagaactg 


1200 


ggcttgacag 


gagagattcg 


gcgcgtgaat cgtattgagc 


aacgcatcaa cgaagctgct 


1260 


aaactgggct 


ttactaagat 


ttatgtacct aagaattcct 


tgacaggaat 


cactctgcct 


1320 


aaggaaattc 


aggtcattgg 


cgtgacaacg attcaggaag 


tcttgaaaaa ggtctttgca 


1380 


taa 










1383 



<210> 211 
<211> 753 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 211 

aaccatctac tatacggacg gttcgaggtc aggtgcggaa tatggactaa tgggagtttc 60 
tatctttcta gctctctttt acatgattcc ggctctttat tttctcfctcc gtattgggaa 120 
aaatgggaat tgccaaagaa ggttttgatt ctgtctttat tgggagggat gttcctttca 180 
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ggctggttgt ctagttttgc taatacttat 


atccatgatt 


tactgggggt 


tcttttccca 


240 


gatagtccat ttttaaatgc ctttgaaagt 


gctattgcgg 


ctcctttggt 


agaagaaccc 


300 


ttgaaattat tgtcacttgt ttttgttttg 


gctttgattc 


ctgtgcgaaa 


atbaaaatct 


360 


ttgtttttac ttggaattgc ttccggtttg 


ggattccaaa 


tgattaagga 


tattggttat 


420 


attcgtacgg atttgccaga gggctttgac 


tttactattt 


cgcgaatttt 


agagcgtatc 


480 


atctcaggaa ttgcctctca ctggactttt 


tcaggtctag 


ctgtagtagg 


tgtttacttg 


540 


ctttacagag cctataaagg acagaaggtt 


ggcaagaaac 


agggccttat 


ttttctaggt 


600 


ttagccttgg gaactcactt cttgtttaac 


tctccttttg 


tggagttgga 


aacagagttg 


660 


cctttagcga ttccagtggt tacggctatt 


gctctctatg 


gtttttatca 


tgcttattgc 


720 


tttgttgaga aacacaatga gttgatgacc 


tag 






753 



<210> 212 

<211> 2187 

<212> DNA 

<213> Streptococcus pneiimoniae 

<400> 212 



ttttcattga 


gtattaggga 


aaaggagatg 


aatatgaaat 


ttgggaaacg 


tcattatcgt 


60 


ccgcaggtgg 


atcagatgga 


ctgcggtgta 


gcttcattag 


ccatggtttt 


tggctactat 


120 


ggtagttatt 


attttttggc 


tcacttgcga 


gaattggcta 


agacgaccat 


ggatgggacg 


180 


acggctttgg 


gcttggtcaa 


ggtggcagag 


gagattggtt 


ttgagacgcg 


agccattaag 


240 


gcagatatga 


cgctttttga 


cttgccggat 


ttaacttttc 


cttttgttgc 


ccatgtgctt 


300 


aaggaaggga 


aattgctcca 


ctactatgtg 


gtgactgggc 


aggataagga 


tagcattcat 


360 


attgccgatc 


cagatcccgg 


ggtgaagttg 


actaaactgc 


cacgtgagcg 


ttttgaggaa 


420 


gaatggacag 


gagtgactct 


ttttatggca 


cctagtccag 


actataagcc 


tcataaggaa 


480 


caaaaaaatg 


gtctgctctc 


ttttatccct 


atattagtga 


agcagcgtgg 


cttgattgcc 


540 


aatatcgttt 


tggcaacact 


cttggtaacc 


gtgattaaca 


ttgtgggttc 


ttattatctg 


600 


cagtctatca 


ttgataccta 


tgtgccagat 


cagatgcgtt 


cgacactagg 


gattatttct 


660 


attgggctag 


tcatcgtcta 


catcttccag 


caaatcttgt 


cttacgctca 


ggagtatctc 


720 


ttgcttgttt 


tggggcaacg 


cttgtcgatt 


gacgtgattt 


tgtcctatat 


caagcatgtt 


780 


tttcacctcc 


ctatgtcctt 


ctttgcgaca 


cgcaggacag 


gggagatcgt 


gtctcgtttt 


840 
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acagatgcta 


acagtatcat 


cgatgcgctg gcttcgacca tcctttcgat tttcctagat 


900 


gtgtcaacgg 


ttgtcattat 


ttcccttgtt ctattttcac aaaataccaa tctctttttc 


960 


atgactttat 


tggcgcttcc 


tatctacaca gtgattatct ttgcctttat gaagccgttt 


1020 


gaaaagatga 


atcgggatac 


catggaagcc aatgcggttc tgtcttcttc tatcattgag 


1080 


gacatcaacg 


gtattgagac 


tatcaagtcc ttgaccagtg aaagtcagcg ttaccaaaaa 


1140 


attgacaagg 


aatttgtgga 


ttatctgaag aaatccttta cctatagtcg agcagagagt 


1200 


cagcaaaagg 


ctctgaaaaa 


ggttgcccat ctcttgctta atgtcggcat tctctggatg 


1260 


ggggctgttc 


tggtcatgga 


tggcaagatg agtttggggc agttgattac ctataatacc 


1320 


ttgctggttt 


actttactaa 


tcctttggaa aatatcatca atctgcaaac caagcttcag 


1380 


acagcgcagg 


ttgccaataa 


ccgtctaaat gaagtgtatc tagtagcttc tgagtttgag 


1440 


gagaagaaaa 


cagttgagga 


tttgagcttg atgaagggag atatgacctt caagcaggtt 


1500 


cattacaagt 


atggctatgg 


tcgagatgtc ttatcggata tcaatttaac cgttccccaa 


1560 


gggtctaagg 


tggcttttgt 


ggggatttca gggtcaggta agacgacttt ggccaagatg 


1620 


atggttaatt 


tttacgaccc 


aagtcaaggg gagattagtc tgggtagtgt caatctcaat 


1680 


cagattgata 


aaaaagccct 


gcgccagtac atcaactatc tgtctcaaca gccctatgtc 


1740 


tttaacggaa 


cgattttgga 


gaatcttctt ttgggagcca aggaggggac gacacaggaa 


1800 


gatatcttac 


gggcggtcga 


attggcagag attcgagagg atatcgagcg catgccactg 


1860 


aattaccaga 


cagaattgac 


ttcggatggg gcagggattt caggtggtca acgtcagaga 


1920 


atcgctttgg 


cgcgtgctct 


cttgacagat gcgccggtct tgattttgga tgaggcgact 


1980 


agcagtttgg 


atattttgac 


agagaagcgg attgtcgata atctcattgc tttggacaag 


2040 


accttgattt 


tcattgctca 


ccgcttgact attgctgagc ggacagagaa ggtagttgtc 


2100 


ttggatcagg 


gcaagattgt 


cgaagaagga aagcatgctg atttgcttgc acagggtggc 


2160 


ttttacgccc 


atttggtcaa 


tagctag 


2187 



<210> 213 
<211> 960 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 213 

atggatatca aaataaaaag ggaggaaatt atgaaaaagt tttcaaaaac attgagagac 60 
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aactggatct 


ttctcttgat 


ggttttgcca 


ggggcactct 


ggttgattct 


attcttttac 


120 


attccagtat 


ttgggaacgt 


ggttgccttc 


aaagactacc 


acatgaccag 


taatggtttc 


180 


atagatagta 


tcataaatag 


taaatgggtc 


ggactcgata 


attttagatt 


cttatttagt 


240 


tcaagagacg 


Gctttattat 


cacacgaaat 


actgtcctct 


acaatcttgg 


ctttatcttt 


300 


ctaggtttag 


ttgtatctgt 


agggattgcc 


attatcctca 


gcgagctccg 


ttctaagaga 


360 


atggtgaaga 


tttttcaaac 


ttctatgttg 


ttcccttact 


tcttgtcttg 


ggttatcatc 


420 


agtttcttta 


cagatgcctt 


cctaaatatfc 


gataaagggg 


tgttcaatca 


tctattggaa 


480 


agtcttggtc 


tcaaagaagt 


caatttctac 


gctgacctgg 


gcatctggcc 


ctatctccta 


540 


cttttcctag 


gtatttggaa 


aggctttgga 


tatagcagtg 


tcatgtacta 


tgcgacgatc 


600 


atgggaattg 


atccaaccta 


ctacgaagca 


gcgacagtgg 


acggagctag 


caagtggcaa 


660 


cgtattcgca 


acgtaaccat 


tcctcagttg 


actccgcttg 


taactgtatt 


gaccatcctt 


720 


gcagtcggaa 


atatcttccg 


cgcagacttc 


ggtctcttct 


atcaaatccc 


acacaatgct 


780 


ggtcagcttt 


acaatgtaac 


caacgttttg 


gacgtatatg 


tctttaatgg 


tttgactcag 


840 


acagcagata 


tcggtatggc 


tgcagcagcc 


ggtctttacc 


aatccgttgt 


tggtttgatt 


900 


ctggttatcc 


tatcaaactt 


gcttgcaaga 


cgagtcgatc 


caaactcagc 


tttgttctag 


960 



<210> 214 

<211> 1179 

<212> DNA 

<213> Streptococcus pneumoniae 

<400> 214 



aagaggtatt 


atatgaaaaa gcaatcactc 


ttttttgttc 


caggtattat 


cctgattggt 


60 


gtttccttgc 


gaactccttt tactgtttta 


cccattattt 


tgggaaatat 


ttcgcaaggt 


120 


ctggaggtag 


aagttagttc gcttggtgtc 


ttgaccagcc 


tgcctctcct 


tatgtttacc 


180 


ctcttttcac 


cattttctac ccaacidggct 


cagaaaatcg 


gcttggagca 


tctcttcacc 


240 


tacagcctct 


tcttcttgac catcggctca 


cttattcgac 


taatcaatct 


gcccctgctc 


300 


tatctaggaa 


ccttgatggt tggggcaagt 


gtcgcagtca 


tcaatgtcct 


gcttcctagt 


360 


cttatccaag 


ccaatcaacc aaagaaaatt 


ggttttctga 


ccaccttata 


tgtaacgtct 


420 


atggggattg 


caacggctct ggcttcctat 


ctagctgtgc 


ccattacaca 


agccagttct 


480 


tggaaaggac 


ttatccttct cctcacgtta 


ctctgtctag 


caactttttt 


ggtctggctc 


540 
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ccaaatcacc 


gctataatca 


tagactagct 


ccacaaacca aacaaaaaag tcaaataaag 


600 


gtcatgcgta 


ataaacaggt 


ttgggcaatt 


attatctttt caggttttca atccttgatc 


660 


ttttacaccg 


tcatgacctg 


gttacctacc 


atgtctatcc atgcaggtct atccagtcac 


720 


gaagctggct 


tgctgacttc 


tatcttatct 


ctgattagca ttcctttttc aatgaccatc 


780 


ccaagcctga 


caaccagttt 


atctactcgc 


aaccgtcagc tcatgctcac tctggtttca 


840 


ctagctggtg 


tggtcggcat 


ttccatgctc 


tttttcccaa tcaataattt catttacfcgg 


900 


cttgccatcc 


atctcctcat 


cggaaccgca 


accagtgccc tcttccctta tctcatggtc 


960 


aacttttcac 


tcaagacaag 


cgcccctgaa 


aagacagccc aattgtccgg cctatctcaa 


1020 


acaggaggct 


atatcctagc 


agcctttggg 


ccaaccctct ttggttacag ttttgacctg 


1080 


ttccactctt 


gggtaccatc 


tgtagctgcc 


ctcttgctca tcgatatcct gatgactgtg 


1140 


gccctcttta 


cagtggacag 


agcggataag 


atcctttaa 


1179 



<210> 215 
<211> 453 
<212> DNA 

<213> Streptococcus pneumoniae 
<400> 215 

ttggatttcc tctttgctgc tggtgccttt ggactagtca tcgcaaacaa tgcctccatc 60 
tcaggtgctg agggtgggtg tcaagctgaa gttggttcag cctctgctat gagtgctgcc 120 
gccttgactc tggctgcagg tggaacacct tatcaggcca gtcaagctat tgcctttgtc 180 
attaaaaata tgctaggcct catctgtgac cctgttgcag gtttggtcga agttccctgt 240 
gtcaaacgta atgccatggg agctagcttt gctttcatcg cagcagacat ggccttggca 300 
ggtatcgaat ctaaaatccc tgtggatgaa gtgatcgatg ccatgtacca agtaggagca 360 
agcatgccaa ctgcctttcg tgaaacagct gaaggtggac tcgctaccac ccctactggt 420 
cgtcgcctcc aaaaagaaat tttcggagaa taa 453 

<210> 216 
<211> 197 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 216 

Met His Leu Thr His Arg Glu Val Arg Asp Lys Leu Leu Ser Tyr Ser 
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Glu Gly Leu Gin Val His Tyr Glu Leu Tyr Gin Leu Leu Leu Phe His 



Phe Gin Glu Lys Asn Ala Asp His Phe Phe Gly Leu lie Glu Gin Glu 



Leu Pro Thr Val His Pro Leu Phe Gin Thr Val Phe Trp Thr Phe Leu 



Arg Asp Arg Asp Lys lie lie Asn Ala Leu Lys Leu Pro Tyr Ser Asn 



Ala Lys Leu Glu Ala Thr Asn Asn Leu lie Lys He He Lys Arg Lys 



Ala Phe Gly Phe Arg Asn Phe Asn Asn Phe Lys Lys Arg He Leu Met 
100 105 110 



Thr Leu Asn He Lys Lys Glu Ser Thr Asn Phe Val Leu Ser Arg Leu 

115 120 125 



Gin Leu Phe Ala Tyr Pro Leu His Leu Thr Lys Ser His Ser Leu Phe 
130 135 140 



His Gly He Lys Gly Lys Thr Trp Phe Gly He Glu Val Pro Ala Cys 
145 150 155 160 



Glu Val Phe Phe Val Pro Leu Ala Asp Ala Gly He Gly Asn His Thr 
165 170 175 



Cys He Val Ser Ala Glu Ser Gin Arg Gly Asp Asp Asn Leu Asp He 
180 185 190 



Cys Asp Phe Gly Cys 
195 



<210> 217 

<211> 218 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 217 

Met Pro Thr Ala Leu Gly Tyr Val Ser lie Gly Leu Ala Cys Gly lie 



He Gly Ala Pro Tyr Val Thr Pro Val Glu Met Gly Leu Met Ser Leu 



Phe Val Tyr Ala Gly Ser Ala Gin Phe Ala Met Leu Ala Leu lie Val 



Val Gin Ala Pro Val Ala Ala lie Ala Met Thr Val Phe Leu He Asn 



Leu Arg Leu Phe Leu Leu Ser Leu His Ala Ser Thr Tyr Phe Arg His 



Thr Ser Leu Trp Tyr Asn He Gly Met Ser Ser He Leu Thr Asp Glu 



Thr Tyr Gly Val Leu Met Gly Glu Leu Ala His Thr Asp Lys Val Asn 
100 105 110 



Pro Met Trp Met His Gly Asn Asn Leu Asn Ser Tyr Val Ala Trp Phe 
115 120 125 



Val Gly Thr Val Val Gly Thr Ala Leu Gly Gly Leu Leu Pro Asn Pro 
130 135 140 



Glu He Phe Gly Leu Asp Phe Ala Leu Val Gly Met Phe He Gly He 
145 150 155 160 



Phe Ala Ser Gin Phe Gin He Met Gin Arg Arg He Pro Val Arg Asn 
165 170 175 



Leu Leu He He Leu Ala Val Val Ala Val Ser Phe Phe Leu Leu Leu 
180 185 190 



Thr Val Met Ser Gin Ser Leu Ala Val Leu Phe Ala Thr Leu Leu Gly 
195 200 205 
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Cys Ser Met Gly Val Val Leu Asp Gly Gin 
210 215 



<210> 218 

<211> 276 

<212> PRT 

<213> Streptococcus pnetiinoniae 



<400> 218 

Met Lys Lys lie Val Lys Tyr Ser Ser Deu Ala Ala Leu Ala Leu Val 
15 10 15 



Ala Ala Gly Val Leu Ala Ala Cys Ser Gly Gly Ala Lys Lys Glu- Gly 



Glu Ala Ala Ser Lys Lys Glu lie He Val Ala Thr Asn Gly Ser Pro 



Lys Pro Phe He Tyr Glu Glu Asn Gly Glu Leu Thr Gly Tyr Glu He 
50 55 60 



Glu Val Val Arg Ala He Phe Lys Asp Ser Asp Lys Tyr Asp Val Lys 



Phe Glu Lys Thr Glu Trp Ser Gly Val Phe Ala Gly Leu Asp Ala Asp 



Arg Tyr Asn Met Ala Val Asn Asn Leu Ser Tyr Thr Lys Glu Arg Ala 
100 105 110 



Glu Lys Tyr Leu Tyr Ala Ala Pro He Ala Gin Asn Pro Asn Val Leu 
115 120 125 



val Val Lys Lys Asp Asp Ser Ser He Lys Ser Leu Asp Asp He Gly 
130 135 140 



Gly Lys Ser Thr Glu Val Val Gin Ala Thr Thr Ser Ala Lys Gin Leu 
145 150 155 160 



Glu Ala Tyr Asn Ala Glu His Thr Asp Asn Pro Thr He Leu Asn Tyr 
165 170 175 
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Thr Lys Ala Asp Leu Gin Gin lie Met Val Arg Leu Ser Asp Gly Gin 
180 185 190 



Phe Asp Tyr Lys lie Phe Asp Lys lie Gly Val Glu Thr Val lie Lys 
195 200 205 



Asn Gin Gly Leu Asp Asn Leu Lys Val lie Glu Leu Pro Ser Asp Gin 
210 215 220 



Gin Pro Tyr Val Tyr Pro Leu Leu Ala Gin Gly Gin Asp Glu Leu Lys 
225 230 235 240 



Ser Phe Val Asp Lys Arg lie Lys Glu Leu Tyr Lys Asp Gly Thr Leu 
245 250 255 



Glu Lys Leu Ser Lys Gin Phe Phe Gly Asp Thr Tyr Leu Pro Ala Glu 
260 265 270 



Ala Asp lie Lys 





275 


<210> 


219 


<211> 


457 


<212> 


PRT 


<213> 


Streptococcus pneumoniae 


<400> 


219 


Met Val Phe Pro Ser Glu Gin Glu Gin lie 


1 


5 10 



His Val Ala Gin His Tyr Phe Glu Val Leu Arg Thr Leu He Ser Lys 
20 25 30 



Lys Ser Val Phe Ala Gin Gin Val Gly Leu Lys Glu Val Ala Asn Tyr 



Leu Gly Glu He Phe Lys Arg Val Gly Ala Glu Val Glu He Asp Glu 



Ser Tyr Thr Ala Pro Phe Val Met Ala His Phe Lys Ser Ser Arg Pro 
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Asp Ala Lys Thr Leu lie Phe Tyr Asn His Tyr Asp Thr Val Pro Ala 



Asp Gly Asp Gin Val Tip Thr Glu Asp Pro Phe Thr Leu Ser Val Arg 
100 105 110 



Asn Gly Phe Met Tyr Gly Arg Gly Val Asp Asp Asp Lys Gly His He 
115 120 125 



Thr Ala Arg Leu Ser Ala Leu Arg Lys Tyr Met Gin His His Asp Asp 
130 135 140 



Leu Pro Val Asn He Ser Phe He Met Glu Gly Ala Glu Glu Ser Ala 
145 150 155 160 



Ser Thr Asp Leu Asp Lys Tyr Leu Glu Lys His Ala Asp Lys Leu Arg 
165 170 175 



Gly Ala Asp Leu Leu Val Trp Glu Gin Gly Thr Lys Asn Ala Leu Glu 
180 185 190 



Gin Leu Glu He Ser Gly Gly Asn Lys Gly He Val Thr Phe Asp Ala 
195 200 205 



Lys Val Lys Ser Ala Asp Val Asp He His Ser Ser Tyr Gly Gly Val 
210 215 220 



Val Glu Ser Ala Pro Trp Tyr Leu Leu Gin Ala Leu Gin Ser Leu Arg 
225 230 235 240 



Ala Ala Asp Gly Arg He Leu Val Glu Gly Leu Tyr Glu Glu Val Gin 
245 250 255 



Glu Pro Asn Glu Arg Glu Met Ala Leu Leu Glu Thr Tyr Gly Gin Arg 
260 265 270 



Asn Pro Glu Glu Val Ser Arg He Tyr Gly Leu Glu Leu Pro Leu Leu 
275 280 285 



Gin Glu Glu Arg Met Ala Phe Leu Lys Arg Phe Phe Phe Asp Pro Ala 
290 295 300 
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Leu Asn lie Glu Gly lie Gin Ser Gly Tyr Gin Gly Gin Gly Val Lys 
305 310 315 320 



Thr lie Leu Pro Ala Glu Ala Ser Ala Lys Leu Glu Val Arg Leu Val 
325 330 335 



Pro Gly Leu Glu Pro His Asp Val Leu Glu Lys lie Arg Lys Gin Leu 
340 345 350 



Asp Lys Asn Gly Phe Asp Lys Val Glu Leu Tyr Tyr Thr Leu Gly Glu 
355 360 365 



Met Ser Tyr Arg Ser Asp Met Ser Ala Pro Ala lie Leu Asn Val He 
370 375 380 



Glu Leu Ala Lys Lys Phe Tyr Pro Gin Gly Val Ser Val Leu Pro Thr 
385 390 395 400 



Thr Ala Gly Thr Gly Pro Met His Thr Val Phe Asp Ala Leu Glu Val 
405 410 415 



Pro Met Val Ala Phe Gly Leu Gly Asn Ala Asn Ser Arg Asp His Gly 
420 425 430 



Gly Asp Glu Asn Val Arg He Ala Asp Tyr Tyr Thr His He Glu Leu 
435 440 445 



Val Glu Glu Leu He Arg Ser Tyr Glu 
450 455 



<210> 220 

<211> 204 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 220 

Met Gly Arg Phe Leu Asp Phe Val Phe Asn Arg Phe Phe Leu Gly Met 



He Ala Thr Ala Phe Phe Trp Leu Leu Thr Leu Ala Gly Gly He He 
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Leu Gly Leu Ala Pro Ala Ser Ala Thr Leu Met Ser Leu Tyr Ala Glu 



His Gly Tyr Ser Phe Arg Glu Tyr Ser Leu Lys Glu Ala Trp Ser Leu 



Tyr Lys Gin Asn Phe Val Ser Ser Asn Leu lie Phe Tyr Ser Phe Leu 



Gly Val Gly Leu Val Leu Thr Tyr Gly Leu Tyr Leu Leu Val Gin Leu 



Pro His Gin Thr He Val His Leu He Ala Thr Leu Leu Asn Val Leu 
100 105 110 



Val Val Ala Leu He Phe Leu Ala Tyr Thr Val Ser Leu Lys Leu Gin 
115 120 125 



Val Tyr Phe Ala Leu Ser Tyr Arg Asn Ser Leu Lys Leu Ser Leu He 
130 135 140 



Gly He Phe Met Ser Leu Ala Ala Val Ala Lys Val Leu Leu Gly Thr 
145 150 155 160 



Val Leu Leu Val Ala He Gly Tyr Tyr Met Pro Ala Leu Leu Phe Phe 
165 170 175 



Val Gly He Gly Met Trp His Phe Phe He Ser Asp Met Leu Glu Pro 
180 185 190 



Val Tyr Glu He He His Glu Lys Leu Ala Thr Lys 
195 200 



<210> 221 
<211> 152 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 221 

Met Lys Lys Gin Val Phe His Asp Ala Ala Thr Gly Val Leu He Gly 
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Leu He Leu Ser He Leu Phe Ser Leu He Tyr Ala Pro Asn Thr Tyr 



Ala Pro Leu Asn Pro Tyr Ser Leu lie Gly Gin Val Met Asp Gin His 



Gin Val His Gly Ala Leu Val Leu Leu Tyr Cys Thr Leu He Trp Ala 



Thr He Gly Met Leu Phe Asn Phe Gly Asn Arg Leu Phe Ser Arg Asp 



Trp Ser Met Leu Arg Ala Thr Leu Thr His Phe Phe Leu Met Leu Ala 



Gly Phe Val Pro Leu Ala Thr Leu Ala Gly Trp Phe Pro Phe His Trp 
100 105 110 



He Phe Tyr Leu Gin Leu He He Glu Phe Ala He Val Tyr Leu He 
115 120 125 



He Trp Ala He Leu Tyr Lys Arg Glu Ala Lys Lys Val Asp His He 
130 135 140 



Asn Gin Leu Leu Glu His Arg Lys 
145 150 

<210> 222 
<211> 197 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 222 

Met Tyr Ala Tyr Leu Lys Gly He He Thr Lys He Thr Ala Lys Tyr 

15 10 15 

He Val Leu Glu Thr Asn Gly He Gly Tyr He Leu His Val Ala Asn 



Pro Tyr Ala Tyr Ser Gly Gin Val Asn Gin Glu Ala Gin He Tyr Val 
35 40 45 
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His Gin Val Val Arg Glu Asp Ala His Leu Leu Tyr Gly Phe Arg Ser 



Glu Asp Glu Lys Lys Leu Phe Leu Ser Leu lie Ser Val Ser Gly lie 



Gly Pro Val Ser Ala Leu Ala lie He Ala Ala Asp Asp Asn Ala Gly 



Leu Val Gin Ala He Glu Thr Lys Asn He Thr Tyr Leu Thr Lys Phe 
100 105 110 



Pro Lys He Gly Lys Lys Thr Ala Gin Gin Met Val Leu Asp Leu Glu 
115 120 125 



Gly Lys Val Val Val Ala Gly Asp Asp Leu Pro Ala Lys Val Ala Val 
130 135 140 



Gin Ala Ser Ala Glu Asn Gin Glu Leu Glu Glu Ala Met Glu Ala Met 
145 150 155 160 



Leu Ala Leu Gly Tyr Lys Ala Thr Glu Leu Lys Lys He Lys Lys Phe 
165 170 175 



Phe Glu Gly Thr Thr Asp Thr Ala Glu Asn Tyr He Lys Ser Ala Leu 
180 185 190 



Lys Met Leu Val Lys 

195 



<210> 223 
<211> 189 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 223 

Met Lys Lys He Val Leu Val Ser Leu Ala Phe Leu Phe Val Leu Val 
15 10 15 



Gly Cys Gly Gin Lys Lys Glu Thr Gly Pro Ala Thr Lys Thr Glu Lys 
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Asp Thr Leu Gin Ser Ala Leu Pro Val He Glu Asn Ala Glu Lys Asn 



Thr Val Val Thr Lys Thr Leu Val Leu Pro Lys Ser Asp Asp Gly Ser 
50 ■ 55 60 



Gin Gin Thr Gin Thr He Thr Tyr Lys Asp Lys Thr Phe Leu Ser Leu 



Ala He Gin Gin Lys Arg Pro Val Ser Asp Glu Leu Lys Thr Tyr He 



Asp Gin His Gly Val Glu Glu Thr Gin Lys Ala Leu Leu Glu Ala Glu 

100 105 110 



Glu Lys Asp Lys Ser He He Glu Ala Arg Lys Leu Ala Gly Phe Lys 
115 120 125 



Leu Glu Thr Lys Leu Leu Ser Ala Thr Glu Leu Gin Thr Thr Thr Ser 
130 135 140 



Phe Asp Phe Gin Val Leu Asp Val Lys Lys Ala Ser Gin Leu Glu His 
145 150 155 160 



Leu Lys Asn He Gly Leu Glu Asn 'Leu Leu Lys Asn Glu Pro Ser Lys 
165 170 175 



Tyr He Ser Asp Arg Leu Ala Asn Gly Ala Thr Glu Gin 
180 185 



<210> 224 
<211> 152 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 224 

Met Lys Leu Lys Arg Phe Thr Leu Ser Leu Ala Ser Leu Ala Ser Phe 
15 10 15 

Ser Leu Leu Val Ala Cys Ser Gin Arg Ala Gin Gin Val Gin Gin Pro 
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Val Ala Gin Gin Gin Val Gin Gin Pro Ala Gin Gin Asn Thr Asn Thr 



Ala Asn Ala Gly Gly Asn Gin Asn Gin Ala Ala Pro Val Gin Asn Gin 



Pro Val Ala Gin Pro Thr Asp lie Asp Gly TSir Tyr Thr Gly Gin Asp 



Asp Gly Asp Arg lie Thr Leu Val Val Thr Gly Thr Thr Gly Thr Trp 



Thr Glu Leu Glu Ser Asp Gly Asp Gin Lys Val Lys Gin Val Thr Leu 
100 105 110 



Asp Ser Ala Asn Gin Arg Met lie He Gly Asp Asp Val Lys He Tyr 
115 120 125 



Thr Val Asn Gly Asn Gin He Val Val Asp Asp Met Asp Arg Asp Pro 
130 135 140 



Ser Asp Gin He Val Leu Thr Lys 
145 150 



<210> 225 

<211> 510 

<212> PRT 

<213> Streptococcus pneimoniae 

<400> 225 

Met Lys Tyr Arg Lys Phe Gin Leu Leu Met Ser Lys Tyr Gly Phe Ser 
1 5 10 15 

Leu Ser He Met Leu Leu Glu Leu Cys Leu Val Phe Gly Leu Phe Leu 

20 25 30 

Tyr Leu Gly Arg Met Ala Pro He Leu Trp He Thr Val Leu He Leu 



Leu Ser He He Thr He He Ser He Val Asn Arg Asn Thr Thr Pro 
50 55 60 
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61u Asn Lys Val Thr Trp Leu Leu Val Ala Phe Val Pro Val Phe Gly 



Pro Leu Leu Tyr Leu Met Phe Gly Glu Arg Arg Leu Ser Lys Lys Glu 



lie Lys Gin Leu Lys Lys Leu Gly Ser Met His Phe Gin Glu Ala Asn 
100 ' 105 110 



Ser Gin Leu Leu Lys Glu Lys Leu Lys Glu Ser Asp Lys Ala Ala Tyr 
115 120 125 



Gly Val lie Lys Ser Leu Leu Ser Met Asp Thr Asn Ala Asp lie Tyr 
130 135 140 



Asp Gin Thr Ala Ser Thr Phe Phe Pro Asn Gly Glu Ala Met Trp Lys 
145 150 155 160 



Lys Met Val Glu Asp Leu Lys Lys Ala Glu Lys Phe lie Phe Leu Glu 
165 170 175 



Tyr Tyr lie lie Glu Glu Gly Leu Met Trp Asn Arg He Leu Asp He 
180 185 190 



Leu Glu Gin Lys Val Ala Gin Gly Val Glu Val Lys Met Leu Tyr Asp 

195 200 205 



Asp He Gly Cys Met Ala Thr Leu Thr Gly Asp Tyr Ala His Arg Leu 
210 215 220 



Arg Gin Leu Gly He Glu Ala His Lys Phe Asn Lys Val He Pro Arg 
225 230 235 240 



Leu Thr Val Ala Tyr Asn Asn Arg Asp His Arg Lys He Leu He Val 
245 250 255 



Asp Gly Gin He Ala Tyr Thr Gly Gly Val Asn Leu Ala Asp Glu Tyr 
260 265 270 



He Asn His Val Glu Arg Phe Gly Tyr Trp Lys Asp Ser Gly He Arg 
275 280 285 
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Leu Asp Gly Leu Ala Val Lys Ala Leu Thr Arg Leu Phe Leu Thr Thr 
290 295 300 



Trp Tyr lie Asn Arg Gly Glu He Ser Asp Phe Asp Gin Tyr His Leu 
305 310 315 320 



Glu Asn His Ser He Pro Ser Asp Gly Leu Thr He Pro Tyr Gly Ser 
325 330 335 



Gly Pro Lys Pro He Phe Arg Ala Gin Val Gly Lys Lys Val Tyr Gin 
340 345 350 



Ser Leu He Asn Gin Ala Thr Glu Ser Val Tyr He Thr Thr Pro Tyr 
355 360 365 



Leu He He Asp Tyr Asp Leu Thr Glu Thr He Lys Asn Ala Ala Met 
370 375 380 



Arg Gly Val Asp Val Arg He He Thr Pro Tyr He Pro Asp Lys Lys 
385 390 395 400 



Phe He Gin Leu Val Thr Arg Gly Ala Tyr Pro Asp Leu Leu Ser Ala 
405 410 415 



Gly Val Arg He Tyr Glu Tyr Ser Pro Gly Phe He His Ser Lys Gin 
420 425 430 



Met Leu Val Asp Glu Asp Phe Ala Val Val Gly Thr He Asn Leu Asp 
435 440 445 



Tyr Arg Ser Leu Val His His Tyr Glu Asn Ala Val Leu Leu Tyr Lys 
450 455 460 



Thr Pro Ser He Arg Glu He Ala Arg Asp Phe Arg Asn He Phe Ala 
465 470 475 480 



Asp Ser Gin Glu Val Tyr Pro His Ser He Lys Thr Ser Tirp Tyr Gin 
485 490 495 



Lys Leu Val Lys Glu Xle Ala Gin Leu Phe Ala Pro He Leu 
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<210> 225 
<211> 81 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 226 

Met Asn Gin Thr Phe Gly Thr Val Val Ser Asn Asp Trp Phe Ser Leu 

15 10 15 

Ser Asn lie Asn He Gin Thr Thr Phe Tyr Cys Leu Arg Leu He He 
20 25 30 

Phe Thr Leu Val Val He Phe Phe Phe He Val Asn Trp Trp Val Lys 



Asp Leu Val Glu Ser Phe Ser Ser Tyr Ala Val Asp Asp Thr Pro Thr 
50 55 60 



Gin Thr Phe Gin Lys Ala Val Arg Val His Phe Asn He Asp Asn Thr 



<210> 227 . 
<211> 490 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 227 

Met He Asn Asp He He Leu Leu Leu Phe Val Lys He Lys Arg Arg 



Leu Met Met Asp Lys Leu Phe Lys Leu Lys Glu Asn Gly Thr Asp Val 
20 25 30 



Arg Thr Glu Val Leu Ala Gly Leu Thr Thr Phe Phe Ala Met Ser Tyr 



He Leu Phe Val Asn Pro Gin He Leu Ser Gin Thr Gly Met Pro Ala 
50 55 60 
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Gin 61y Val Phe Leu Ala Thr lie lie Gly Ala Val Ala Gly Thr Leu 



Met Met Ala Phe Tyr Ala Asn Leu Pro Tyr Ala Gin Ala Pro Gly Met 



Gly Leu Asn Ala Phe Phe Thr Phe Thr Val Val Phe Gly Leu Gly Tyr 
100 105 110 



Ser Trp Gin Glu Ala Leu Ala Met Val Phe lie Cys Gly lie lie Ser 
115 120 125 



Leu lie lie I Thr Leu Thr Asn Val Arg Lys Met He He Glu Ser He 
130 135 140 



Pro Asn Ala Leu Arg Ser Ala He Ser Ala Gly He Gly Val Phe Leu 
145 150 155 160 



Ala Tyr Val Gly He Lys Asn Ala Gly Leu Leu Lys Phe Thr He Asp 
165 170 175 



Pro Gly Asn Tyr Thr Val Val Gly Glu Gly Ala Asp Lys Ala Gin Ala 
180 185 190 



Thr He Ala Ala Asn Ser Ser Ala Val Pro Gly Leu Val Ser Phe Asn 

195 200 205 



Asn Pro Ala Val Leu Val Ala Leu Ala Gly Leu Ala He Thr He Phe 
210 215 220 



Phe Val He Lys Gly He Lys Gly Gly He He Leu Ser He Leu Thr 
225 230 235 240 



Thr Thr Val Leu Ala He Ala Val Gly Leu Val Asp Leu Ser Ser He 
245 250 255 



Asp Phe Ala Asn Asn His Val Gly Ala Ala Phe Glu Asp Leu Lys Thr 
260 265 270 



He Phe Gly Ala Ala Leu Gly Ser Glu Gly Leu Gly Ala Leu Val Ser 



-184- 



wo 02/083855 



PCT/LS02/11524 



Asp Thr Ala Arg Leu Pro Glu Thr Leu Met Ala lie Leu Ala Phe Ser 
290 295 300 



Leu Thr Asp lie Phe Asp Thr lie Gly Thr Leu lie Gly Thr Gly Glu 
305 310 315 320 



Lys Val Gly lie Val Ala Thr Asn Gly Glu Asn His Gin Ser Ala Lys 
325 330 335 



Leu Asp Lys Ala Leu Tyr Ser Asp Leu lie Gly Thr Thr Val Gly Ala 
340 345 350 



He Ala Gly Thr Ser Asn Val Thr Thr Tyr Val Glu Ser Ala Ala Gly 
355 360 365 



lie Gly Ala Gly Gly Arg Thr Gly Leu Thr Ala Leu Val Val Ala He 
370 375 380 



Cys Phe Ala He Ser Ser Phe Phe Ser Pro Leu Leu Ala He Val Pro 
385 390 395 400 



Thr Ala Ala Thr Ala Pro He Leu He He Val Gly He Met Met Leu 
405 410 415 



Gly Ser Leu Lys Asn He His Trp Asp Asp Met Ser Glu Ala Val Pro 
420 425 430 



Ala Phe Phe Thr Ser He Phe Met Gly Phe Ser Tyr Ser He Thr Gin 
435 440 445 



Gly He Ala Val Gly Phe Leu Thr Tyr Thr Leu Thr Lys Leu Val Lys 
450 455 460 



Gly Gin Val Lys Asp Val His Val Met He Trp He Leu Aap Ala Leu 
465 470 475 480 



Phe He Leu Asn Tyr He Ser Met Ala Leu 
485 490 
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<210> 228 
<211> 1077 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 228 

Met lie Leu Gin Tyr Val Tyr Trp Ser Val Tyr Met Gin Thr Lys Thr 
15 10 15 

Lys Lys Leu lie Val Ser Leu Ser Ser Leu Val Leu Ser Gly Phe Leu 
20 25 30 

Leu Asn His Tyr Met Thr lie Gly Ala Glu Glu Thr Thr Thr Asn Thr 
35 40 45 

lie Gin Gin Ser Gin Lys Glu Val Gin Tyr Gin Gin Arg Asp Thr Lys 
50 55 60 

Asn Leu Val Glu Asn Gly Asp Phe Gly Gin Thr Glu Asp Gly Ser Ser 
65 70 75 80 

Pro Trp Thr Gly Ser Lys Ala Gin Gly Trp Ser Ala Trp Val Asp Gin 



Lys Asn Ser Ala Asp Ala Ser Thr Arg Val He Glu Ala Lys Asp Gly 
100 105 110 



Ala He Thr He Ser Ser His Glu Lys Leu Arg Ala Ala Leu His Arg 
115 120 125 



Met Val Pro He Glu Ala Lys Lys Lys Tyr Lys Leu Arg Phe Lys He 
130 135 140 



Lys Thr Asp Asn Lys He Gly He Ala Lys Val Arg He He Glu Glu 
145 150 155 160 



Ser Gly Lys Asp Lys Arg Leu Trp Asn Ser Ala Thr Thr Ser Gly Thr 
165 170 175 



Lys Asp Trp Gin Thr He Glu Ala Asp Tyr Ser Pro Thr Leu Asp Val 
180 185 190 
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Asp Lys He Lys Leu Glu Leu Phe Tyr Glu Thr Gly Thr Gly Thr Val 
195 200 205 



Ser Phe Lys Asp He Glu Leu Val Glu Val Ala Asp Gin Leu Ser Glu 
210 215 220 



Asp Ser Gin Thr Asp Lys Gin Leu Glu Glu Lys He Asp Leu Pro He 
225 230 235 240 



Gly Lys Lys His Val Phe Ser Leu Ala Asp Tyr Thr Tyr Lys Val Glu 
245 250 255 



Asn Pro Asp Val Ala Ser Val Lys Asn Gly He Leu Glu Pro Leu Lys 
260 265 270 



Glu Gly Thr Thr Asn Val He Val Ser Lys Asp Gly Lys Glu Val Lys 
275 280 285 



Lys He Pro Leu Lys He Leu Ala Ser Val Lys Asp Ala Tyr Thr Asp 
290 295 300 



Arg Leu Asp Asp Trp Asn Gly He He Ala Gly Asn Gin Tyr Tyr Asp 
305 310 315 320 



Ser Lys Asn Giu Gin Met Ala Lys Leu Asn Gin Glu Leu Glu Gly Lys 
325 330 335 



Val Ala Asp Ser Leu Ser Ser He Ser Ser Gin Ala Asp Arg Thr Tyr 
340 345 350 



Leu Trp Glu Lys Phe Ser Asn Tyr Lys Thr Ser Ala Asn Leu Thr Ala 
355 350 365 



Thr Tyr Arg Lys Leu Glu Glu Met Ala Lys Gin Val Thr Asn Pro Ser 

370 375 380 



Ser Arg Tyr Tyr Gin Asp Glu Thr Val Val Arg Thr Val Arg Asp Ser 
385 390 395 400 



Met Glu Trp Met His Lys His Val Tyr Asn Ser Glu Lys Ser He Val 
405 410 415 
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Gly Asn Trp Trp Asp Tyr Glu lie Gly Thr Pro Arg Ala lie Asn Asn 
420 425 430 



Thr Leu Ser Leu Met Lys Glu Tyr Phe Ser Asp Glu Glu lie Lys Lys 
435 440 445 



Tyr Thr Asp Val lie Glu Lys Phe Val Pro Asp Pro Glu His Phe Arg 
450 455 460 



Lys Thr Thr Asp Asn Pro Phe Lys Ala Leu Gly Gly Asn Leu Val Asp 
465 470 475 480 



Met Gly Arg Val Lys Val lie Ala Gly Leu Leu Arg Lys Asp Asp Gin 
485 490 495 



Glu lie Ser Ser Thr He Arg Ser He Glu Gin Val Phe Lys Leu Val 
500 505 510 



Asp Gin Gly Glu Gly Phe Tyr Gin Asp Gly Ser Tyr He Asp His Thr 
515 520 525 



Asn Val Ala Tyr Thr Gly Ala Tyr Gly Asn Val Leu He Asp Gly Leu 
530 535 540 



Ser Gin Leu Leu Pro Val He Gin Lys Thr Lys Asn Pro He Asp Lys 
545 550 555 560 



Asp Lys Met Gin Thr Met Tyr His Trp He Asp Lys Ser Phe Ala Pro 

565 570 575 



Leu Leu Val Asn Gly Glu Leu Met Asp Met Ser Arg Gly Arg Ser He 
580 585 590 



Ser Arg Ala Asn Ser Glu Gly His Val Ala Ala Val Glu Val Leu Arg 
595 600 605 



Gly He His Arg He Ala Asp Met Ser Glu Gly Glu Thr Lys Gin Cys 
610 615 620 



Leu Gin Ser Leu Val Lys Thr He Val Gin Ser Asp Ser Tyr Tyr Asp 
625 630 635 640 
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Val Phe Lys Asn Leu Lys Thr Tyr Lys Asp lie Ser Leu Met Gin Ser 
645 650 655 



Leu Leu Ser Asp Ala Gly Val Ala Ser Val Pro Arg Pro Ser Tyr Leu 
660 665 ' 670 



Ser Ala Phe Asn Lys Met Asp Lys Thr Ala Met Tyr Asn Ala Glu Lys 
675 680 585 



Gly Phe Gly Phe Gly Leu Ser Leu Phe Ser Ser Arg Thr Leu Asn Tyr 
690 695 700 



Glu His Met Asn Lys Glu Asn Lys Arg Gly Trp Tyr Thr Ser Asp Gly 
705 710 715 720 



Met Phe Tyr Leu Tyr Asn Gly Asp Leu Ser His Tyr Ser Asp Gly Tyr 
725 730 735 



Trp Pro Thr Val Asn Pro Tyr Lys Met Pro Gly Thr Thr Glu Thr' Asp 
740 ' 745 750 



Ala Lys Arg Ala Asp Ser Asp Thr Gly Lys Val Leu Pro Ser Ala Phe 
755 760 765 



Val Gly Thr Ser Lys Leu Asp Asp Ala Asn Ala Thr Ala Thr Met Asp 
770 775 780 



Phe Thr Asn Trp Asn Gin Thr Leu Thr Ala His Lys Ser Trp Phe Met 
785 790 795 800 



Leu Lys Asp Lys He Ala Phe Leu Gly Ser Asn He Gin Asn Thr Ser 
805 810 815 



Thr Asp Thr Ala Ala Thr Thr He Asp Gin Arg Lys Leu Glu Ser Gly 
820 825 830 



Asn Pro Tyr Lys Val Tyr Val Asn Asp Lys Glu Ala Ser Leu Thr Glu 
835 840 845 



Gin Glu Lys Asp Tyr Pro Glu Thr Gin Ser Val Phe Leu Glu Ser Phe 
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Asp Ser Lys Lys Asn lie Gly Tyr Phe Phe Phe Lys Lys Ser Ser lie 
865 870 875 880 



Ser Met Ser Lys Ala Leu Gin Lys Gly Ala Trp Lys Asp lie Asn Glu 
885 890 895 



Gly Gin Ser Asp Lys Glu Val Glu Asn Glu Phe Leu Thr lie Ser Gin 
900 905 910 



Ala His Lys Gin Asn Arg Asp Ser Tyr Gly Tyr Met Leu He Pro Asn 
915 920 925 



Val Asp Arg Ala Thr Phe Asn Gin Met He Lys Glu Leu Glu Ser Ser 
930 935 940 



Leu He Glu Asn Asn Glu Thr Leu Gin Ser Val Tyx Asp Ala Lys Gin 
945 950 955 960 



Gly Val Trp Gly He Val Lys Tyr Asp Asp Ser Val Ser Thr He Ser 

965 970 975 



Asn Gin Phe Gin Val Leu Lys Arg Gly Val Tyr Thr He Arg Lys Glu 
980 985 990 



Gly Asp Glu ,Tyr Lys He Ala Tyr Tyr Asn Pro Glu Thr Gin Glu Ser 
995 1000 1005 



Ala Pro Asp Gin Glu Val Phe Lys Lys Leu Glu Gin Ala Ala Gin 
1010 1015 1020 



Pro Gin Val Gin Asn Ser Lys Glu Lys Glu Lys Ser Glu Glu Glu 
1025 1030 1035 



Lys Asn His Ser Asp Gin Lys Asn Leu Pro Gin Thr Gly Glu Gly 
1040 1045 1050 



Gin Ser He Leu Ala Ser Leu Gly Phe Leu Leu Leu Gly Ala Phe 
1055 1060 1065 
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Tyr Leu Phe Arg Arg Gly Lys Asn Asn 
1070 1075 



<210> 229 
<211> 259 
<212> PRT 

<213> Streptococcus pnexmoniae 
<400> 229 

Met Ser He Asn Val Phe Gin Ala He Leu He Gly Leu Trp Thr Ala 



Phe Cys Phe Ser Gly Met Leu Leu Gly He Tyr Thr Asn Arg Cys He 
20 25 30 



Val Leu Ser Phe Gly Val Gly He He Leu Gly Asp Leu Pro Thr Ala 



Leu Ala Met Gly Ala He Gly Glu Leu Ala Tyr Met Gly Phe Gly Val 



Gly Ala Gly Gly Thr Val Pro Pro Asn Pro He Gly Pro Gly He Phe 



Gly Thr Leu Met Ala He Thr Ser Ala Gly Lys Val Ser Pro Glu Ala 



Ala Leu Ala Leu Ser Thr Pro He Ala Val Ala He Gin Phe Leu Gin 
100 105 110 



Thr Phe Ala Tyr Thr Val Arg Ala Gly Ala Pro Glu Thr Ala Met Lys 
115 120 125 



His Leu Lys Asn His Asn Leu Lys Lys Phe Lys Phe Thr Leu Asn Ala 
130 135 140 



Thr He Trp Leu Phe Ala Phe He Gly Phe Thr Leu Gly Cys Leu Gly 
145 150 155 160 



Ala Leu Ser Met Asp Thr Leu Leu Lys Leu Val Asp Tyr He Pro Pro 
165 170 175 
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Val Leu Leu Thr Gly Leu Thr Val Ala Gly Lys Met Leu Pro Ala lie 
180 185 190 



Gly Phe Ala Met lie Leu Ser Val Met Ala Lys Lys Glu Leu lie Pro 
195 200 205 



Phe Val Leu Leu Gly Tyr Val Cys Ala Ala Tyr Leu Asn lie Pro Thr 
210 215 220 



He Gly He Ala He Val Gly Thr He Phe Ala Leu He Glu Phe Tyr 
225 230 235 240 



Asn Lys Pro Lys Thr Ala Asp His Val Val Glu Glu Glu Ala His Asp 
245 250 255 



<210> 230 
<211> 111 
<212> PRT 

<213> Streptococcus pnevunoniae 

<400> 230 

Met Lys Ser Leu Ala Arg Leu Leu He He His Val Phe He Ser He 
15 10 15 

Phe Leu Phe Phe Ala Leu Thr Ser Gly Ala He Ser His' Thr Val Leu 
20 25 30 

Leu Leu Leu Leu Leu Phe Leu Pro Ala Leu Asn Lys Gly Leu Glu Lys 
35 40 45 

He Gin Ser Lys Arg He Pro Val Leu Asn Ala Ala Leu Phe Phe Leu 
50 55 60 

Leu He Ser Phe Pro Gin Leu Leu Thr Asn Pro Val Gin Trp Lys Phe 
65 70 75 80 

Ser He Phe Leu Val Val Thr He He Ser Ser Leu Ala Tyr Phe Tyr 
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Asn Phe Tyr Gin Val Val Lys Glu Val Asp Gin Lys Gin Leu He 
100 105 110 



<210> 231 
<211> 750 
<212> PRT 

<213> Streptococcus pneiimoniae 

<400> 231 

Met Lys Trp Thr Lys Arg Val He Arg Tyr Ala Thr Lys Asn Arg Lys 
15 10 15 

Ser Pro Ala Glu Asn Arg Arg Arg Val Gly Lys Ser Leu Ser Leu Leu 
20 25 30 

Ser Val Phe Val Phe Ala He Phe Leu Val Asn Phe Ala Val He He 
35 40 45 

Gly Thr Gly Thr Arg Phe Gly Thr Asp Leu Ala Lys Glu Ala Lys Lys 
50 55 60 

Val His Gin Thr Thr Arg Thr Val Pro Ala Lys Arg Gly Thr He Tyr 

65 70 75 80 

Asp Arg Asn Gly Val Pro He Ala Glu Asp Ala Thr Ser Tyr Asn Val 



Tyr Ala Val He Asp Glu Asn Tyr Lys Ser Ala Thr Gly Lys He Leu 
100 105 110 



Tyr Val Glu Lys Thr Gin Phe Asn Lys Val Ala Glu Val Phe His Lys 
115 120 125 



Tyr Leu Asp Met Glu Glu Ser 'Tyr Val Arg Glu Gin Leu Ser Gin Pro 
130 135 140 



Asn Leu Lys Gin Val Ser Phe Gly Ala Lys Gly Asn Gly He Thr Tyr 
145 150 155 160 



Ala Asn Met Met Ser He Lys Lys Glu Leu Glu Ala Ala Glu Val Lys 
165 170 175 
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Gly lie Asp Phe Thr Thr Ser Pro Asn Arg Ser Tyr Pro Asn Gly Gin 
180 185 190 



Phe Ala Ser Ser Phe lie Gly Leu Ala Gin Leu His Glu Asn Glu i 
195 200 205 



Gly Ser Lys Ser Leu Leu Gly Thr Ser Gly Met Glu Ser Ser Leu Asn 
210 215 220 



Ser He Leu Ala Gly Thr Asp Gly He He Thr Tyr Glu Lys Asp Arg 
225 230 235 240 



Leu Gly Asn He Val Pro Gly Thr Glu Gin Val Ser Gin Arg Thr Met 
245 250 255 



Asp Gly Lys Asp Val Tyr Thr Thr He Ser Ser Pro Leu Gin Ser Phe 
260 265 270 



Met Glu Thr Gin Met Asp Ala Phe Gin Glu Lys Val Lys Gly Lys Tyr 
275 280 285 



Met Thr Ala Thr Leu Val Ser Ala Lys Thr Gly Glu He Leu Ala Thr 
290 295 300 



Thr Gin Arg Pro Thr Phe Asp Ala Asp Thr Lys Glu Gly He Thr Glu 
305 310 315 320 



Asp Phe Val Trp Arg Asp He Leu Tyr Gin Ser Asn Tyr Glu Pro Gly 
325 330 335 



Ser Thr Met Lys Val Met Met Leu Ala Ala Ala He Asp Asn Asn Thr 
340 345 350 



Phe Pro Gly Gly Glu Val Phe Asn Ser Ser Glu Leu Lys He Ala Asp 
355 360 365 



Ala Thr He Arg Asp Trp Asp Val Asn Glu Gly Leu Thr Gly Gly Arg 
370 375 380 



Thr Met Thr Phe Ser Gin Gly Phe Ala His Ser Ser Asn Val Gly Met 
385 390 395 400 



-194- 



wo 02/083855 



PCT/LS02/11524 



Thr Leu Leu Glu Gin Lys Met Gly Asp Ala Thr Trp Leu Asp Tyr Leu 
405 410 415 



Asn Arg Phe Lys Phe Gly Val Pro Thr Arg Phe Gly Leu Thr Asp Glu 
420 425 430 



Tyr Ala Gly Gin Leu Pro Ala Asp Asn lie Val Asn lie Ala Gin Ser 
435 440 445 



Ser Phe Gly Gin Gly He Ser Val Thr Gin Thr Gin Met He Arg Ala 
450 455 460 



Phe Thr Ala He Ala Asn Asp Gly Val Met Leu Glu Pro Lys Phe He 
465 470 475 • 480 



Ser Ala He Tyr Asp Pro Asn Asp Gin Thr Ala Arg Lys Ser Gin Lys 
485 490 495 



Glu He Val Gly Asn Pro Val Ser Lys Asp Ala Ala Ser Leu Thr Arg 
500 505 510 



Thr Asn Met Val Leu Val Gly Thr Asp Pro Val Tyr Gly Thr Met Tyr 
515 520 525 



Asn His Ser Thr Gly Lys Pro Thr Val Thr Val Pro Gly Gin Asn Val 
530 535 540 



Ala Leu Lys Ser Gly Thr Ala Gin He Ala Asp Glu Lys Asn Gly Gly 
545 550 555 560 



Tyr Leu Val Gly Leu Thr Asp Tyr He Phe Ser Ala Val Ser Met Ser 
565 570 575 



Pro Ala Glu Asn Pro Asp Phe He Leu Tyr Val Thr Val Gin Gin Pro 
580 585 590 



Glu His Tyr Ser Gly He Gin Leu Gly Glu Phe Ala Asn Pro He Leu 
595 600 605 



Glu Arg Ala Ser Ala Met Lys Asp Ser Leu Asn Leu Gin Thr Thr Ala 
610 615 620 
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Lys Ala Leu Glu Gin Val Ser Gin Gin Ser Pro Tyr Pro Met Pro Ser 
625 630 635 640 



Val Lys Asp He Ser Pro Gly Asp Leu Ala Glu Glu Leu Arg Arg Asn 
645 650 655 



Leu Val Gin Pro lie Val Val Gly Thr Gly Thr Lys He Lys Asn Ser 
660 665 670 



Ser Ala Glu Glu Gly Lys Asn Leu Ala Pro Asn Gin Gin Val Leu He 
675 680 685 



Leu Ser Asp Lys Ala Glu Glu Val Pro Asp Met Tyr Gly Trp Thr Lys 
690 695 700 



Glu Thr Ala Glu Thr Leu Ala Lys Trp Leu Asn He Glu Leu Glu Phe 
705 710 715 720 



Gin Gly Ser Gly Ser Thr Val Gin Lys Gin Asp Val Arg Ala Asn Thr 
725 730 735 



Ala He Lys Asp He Lys Lys He Thr Leu Thr Leu Gly Asp 
740 745 750 



<210> 232 
<211> 217 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 232 

Met Ser Asn Gly Asn Arg Met Lys Asn Gly Asn Arg He Tyr Ser Trp 
15 10 15 

Arg Leu Phe Met Tyr Gly He He Lys Arg Leu Gly Asp He Leu Leu 
20 25 30 

Ser Leu He Gly He He He Leu Cys Pro Val Phe Met He He Ala 
35 40 45 

He Ala He Lys Leu Asp Ser Glu Gly Pro Val He Phe Lys Gin Lys 
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Arg Phe 6ly lie His Lys Glu Tyr Phe Tyr He Leu Lys Phe Arg Ser 



Met Lys He Asp Ala Pro Lys Asn Val Ala Pro Arg Asn Leu lyr Asn 
85 90 95 



Pro Glu Gin Trp He Thr Lys Val Gly Ala Phe Leu Arg Lys Thr Ser 

100 105 110 



Leu Asp Glu Leu Pro Gin Leu Phe Asn He Leu Val Gly Asn Met Ser 
115 120 125 



He Val Gly Pro Arg Pro Ala Gly He Asn Glu Leu Asp Leu He Ala 
130 135 140 



Glu Arg Asp Lys Tyr Gly Ala Asn Asp He Leu Pro Gly Leu Thr Gly 
145 150 155 160 



Trp Ala Gin He Asn Gly Arg Asp Thr Leu Ser Val Glu Met Lys Thr 
165 170 175 



Glu Leu Asp Gly Tyr Tyr Val Lys His Leu Ser Leu He Met Asp He 
180 185 190 



Arg Cys He Val Lys Thr He Pro Tyr Val Leu Lys Arg Lys Gly He 
195 200 205 



Val Glu Gly Ser Gly Lys Lys Glu Ser 
210 215 



<210> 233 

<211> 409 

<212> PRT 

<213> Streptococcus pneumoniae 



. <:400> 233 

Met Lys He Leu Phe Val Cys Gin His Tyr Lys Pro Glu Pro Phe Arg 



Leu Ser Asp He Cys Glu Asp Leu Val Arg Lys Gly His Glu Val Ser 
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Val Leu Ala Gly He Pro Asn Tyr Pro Glu Gly Lys He Tyr Ala Asp 



Tyr Arg His Asn Lys Lys Arg Arg Glu He He Glu Gly Val Thr He 



Tyr Arg Ser Tyr Thr He Pro Arg Lys Lys Ser Val Val Phe Arg Leu 
65 70 75 80 



Leu Asn Tyr Phe Ser Phe Ala He Ser Ser Thr Leu Gly Val Leu Leu 



Gly Arg Tyr Lys Thr Lys Asp Gly Ser Asn Phe Asp Cys Val Phe Val 
100 105 110 



Asn Gin Leu Ser Pro Val Met Met Ala Trp Ala Gly Met Ala Tyr Lys 
115 120 125 



Lys Lys Tyr Lys Lys Pro Met Phe Leu Tyr Cys Met Asp Val Trp Pro 
130 135 140 



Asp Ser Leu Thr Val Gly Gly Val Lys Gin Asp Gly Leu He Phe Lys 
145 150 155 160 



Leu Phe Lys Phe He Ser Lys Lys Val Tyr Arg Ala Ser Asp Tyr He 
165 170 175 



Phe Val Thr Ser Pro Ser Phe Lys Asn Tyr Phe Val Lys Gin Phe Asp 
180 185 190 



He Ser Glu Gin Lys He Thr Tyr Leu Pro Gin Tyr Ala Glu Asp Leu 
195 200 205 



Phe He Pro Asp Glu Ser He Val Asn Lys Glu Ser Val Asp Leu Thr 
210 215 220 



Phe Ala Gly Asn He Gly Lys Ala Gin Asn Leu Glu Thr He Leu Lys 
225 230 235 240 



Ala Ala Ser Leu He Glu Lys Asn Thr Asn Leu Pro Lys Lys He His 
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Phe His Phe Val Gly Asp Gly Thr Glu Leu Leu Ser Met Lys Ala Leu 
260 265 270 



Ala His Glu Leu Glu Leu Lys Asn lie Ser Phe Tyr Gly Arg Arg Ser 
275 280 285 



Leu Glu Glu Met Pro Ser Phe Ty^ Lys Lys Ser Asp Ala Met Leu Val 
290 295 300 



Ser Leu lie Gly Asp Ser He Val Ser Arg Thr He Pro Gly Lys Val 
305 310 315 320 



Gin Ser Tyr Met Ala Ala Gly Lys Pro He He Gly Ala He Ser Gly 
325 330 335 



Asp Ala Lys He He Val Glu Glu Ala Asn Cys Gly Tyr Val Ser Pro 
340 345 350 



Glu Arg Asp Val Lys Gin Leu Ala Lys Asn He Cys Lys Phe Ser Met 
355 360 365 



Leu Ser He Lys Arg Gin Arg Glu Leu Gly Lys Lys Ala Arg Cys Tyr 
370 375 380 



Tyr Glu Asn His Phe Ser Lys Glu Gin Phe Met Leu Glu Leu Glu Thr 
385 390 395 400 



Cys Leu Glu Arg Glu Ser Lys Lys Glu 
405 



<210> 234 

<211> 372 

<212> PRT 

<213> Streptococcus pneumonia 



<400> 234 

Met He Lys Val Leu His Leu Phe Thr Thr Leu Asp Ser Gly Gly Val 



Glu Ser Phe Leu Phe Asn Tyr Tyr Ser His He Asp Arg Lys Lys He 
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Gin Phe Asp Phe lie Val Pro Gly Lys Glu Gin Gly Phe Leu Glu Asp 



Lys Met Lys Glu Leu Gly Ala Lys Val Tyr His Val Pro Leu Leu Arg 



Lys Lys Pro Leu His Gin Phe Leu Ser Leu Ala Arg lie lie Lys Lys 
65 70 75 80 



Gly Asp Tyr Asp lie Val His Cys His Gly Tyr Lys Ser Ala lie Gly 



Leu lie Leu Ser Lys lie lie Gly Cys Lys He Arg He He His Ser 
100 105 110 



His Met Ala Tyr Val Thr Glu Asn Ser Phe Gin Lys Val Leu Arg Lys 
115 120 125 



Leu Val Thr He Leu Val Lys He Leu Ala Thr His Trp Phe Ala Cys 

130 135 140 



Gly Glu Asp Ser Ala Lys Trp Leu Tyr Gly Glu Lys Ala Tyr Lys Asp 
145 150 155 160 



Gly Lys He Glu He He Phe Asn Ala He Asp Leu Lys Lys Tyr Gin 
165 170 175 



Phe Leu, Ser Asp Val Arg Glu Lys Cys Arg Arg Glu Leu Asp Val Ser 
180 185 190 



Asn Lys Phe Val Leu Gly Asn He Ala Arg Leu Ser Asp Gin Lys Asn 
195 200 205 



Gin Ser Tyr Leu Phe Asn Val Leu Lys Glu Leu He Leu He Lys Pro 
210 215 220 



Asn Val He Leu Leu Leu Val Gly Asn Gly Glu Asp Glu Gin Lys Leu 
225 230 235 240 
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Lys Gin Lys Ala Leu Glu Leu Asn Leu Thr Pro Tyr Val Leu Phe Leu 
245 250 255 



Gly Arg Arg Tlir Asp lie Ser Asp Leu Leu Ser Ala Met Asp Val Phe 
260 265 270 



Leu Leu Pro Ser Lys Tyr Glu Gly Leu Pro Val Ser Leu Val Glu Ala 
275 280 285 



Gin Ala Ser Gly Leu Gin He Leu Ser Ser Asp Thr Val Thr Gin Glu 
290 295 300 



Val Asp Val Thr Lys Asn He Ser Tyr Leu Pro He Asn Glu Glu Ser 
305 310 315 320 



Val Leu Leu Trp Lys Asp Lys Val Leu Ser Leu Thr Ser Glu Glu Cys 
325 330 335 



Asn Arg Phe Glu He Asn Asn Ser Met Thr Asp Gly Leu Tyr Asp He 
340 345 350 



Cys Tyr Gin Ala Ser Lys Leu Leu Asn Arg Tyr Gin Glu Met Cys Val 
355 360 365 



He Lys Glu He 
370 



<210> 235 

<211> 413 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 235 

Met Lys Val Asp Arg He Ser Phe He Lys Asn Thr Ser Ser Leu Tyr 



He Leu Asn He Val Lys Leu Leu Phe Pro Leu Leu Thr Leu Pro Tyr 



Leu Thr Arg Val Leu Ser Leu Asp Ala Tyr Gly Met Val He Tyr Val 
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Lys Ala Leu lie Ala Tyr Val Gin Leu Val lie Asp Phe Gly Phe Met 



He Ser Ala Thr Lys Asn He Val Asn Ala Cys Thr Thr Pro Ser Lys 



He Gly Arg He Val Gly Asp Thr Leu Val Glu Lys He Phe Leu Ser 



He He Ser He Leu He Tyr Thr He Leu Met Trp Gin He Pro He 
100 105 110 



Met Arg Glu Asn He Leu Phe Ser Val Phe Tyr Leu Leu Ala Thr Val 
115 120 125 



Thr Asn He Phe He Phe Asp Phe Leu Phe Arg Gly He Glu Lys Met 
130 135 140 



His Ala Val Ala He Pro Tyr He He Ser Lys Thr He He Thr He 
145 150 155 160 



Leu Thr Phe He Val Val Lys Asp Asp Ser Ser He Leu Trp He Pro 
165 170 175 



He Leu Glu Gly He Gly Asn Leu Val Ala Ala Val Val Ser Tyr Arg 
180 185 190 



Phe Leu His Tyr Tyr Gly He Lys Leu Ser Phe Ser Tyr Leu Ser Val 
195 200 205 



Trp Val Lys Asp Leu Lys Glu Ser Ser He Tyr Phe Leu Ser Asn Phe 
210 215 220 



Ala Thr Thr He Phe Gly Val Phe Thr Thr Val He Ser Gly Phe Tyr 

225 230 235 240 



Leu Gin Ser Gin Glu He Ala Phe Trp Gly He Ala Met Gin Leu Leu 
245 250 255 



Ser Ala Ala Lys Ser Leu Tyr Asn Pro He Ala Asn Ser Leu Tyr Pro 
260 265 270 
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His Met lie Arg Thr Lys Asp He Gin Ser Val Lys Ser He Asn Arg 
275 280 285 



He Met Phe He Pro He He Phe Gly Val Leu He Val Leu Phe Phe 
290 295 300 



Ser- Asn Gin He Leu Ser He He Gly Gly Glu Lys Tyr Thr Val Ser 
305 310 315 320 



Ala Asp Phe Leu Lys Tyr Leu Leu Pro Ala Phe Val Ala Ser Phe Tyr 
325 330 335 



Ser Met He Tyr Gly Trp Pro Val Leu Gly Ala He Asp Lys Val Lys 
340 345 350 



Glu Thr Thr Met Thr Thr He Leu Ala Ser He Val Gin Thr Leu Gly 
355 360 365 



Leu Gly He Phe He Leu Ser Asp Asn Phe Ser Leu Val Thr Leu Ala 
370 375 380 



He Cys Ser Ser Met Ser Glu Val Val Leu Trp He Ser Arg Tyr Leu 
385 390 395 400 



He Tyr Phe Lys Asn Arg Ser Leu Phe Val Arg Ser Lys 
405 410 



<210> 236 
<211> 1767 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 236 

Met Asn Lys Gly Leu Phe Glu Lys Arg Cys Lys Tyr Ser He Arg Lys 
15 10 15 

Phe Ser Leu Gly Val Ala Ser Val Met He Gly Ala Ala Phe Phe Gly 
20 25 30 

Thr Ser Pro Val Leu Ala Asp Ser Val Gin Ser Gly Ser Thr Ala Asn 
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Leu Pro Ala Asp Leu Ala Thr Ala Leu Ala Thr Ala Lys Glu Asn Asp 
50 55 60 



Gly Arg Asp Phe Glu Ala Pro Lys Val Gly Glu Asp Gin Gly Ser Pro 



Glu Val Thr Asp Gly Pro Lys Thr Glu Glu Glu Leu Leu Ala Leu Glu 
85 90 95 



Lys Glu Lys Pro Ala Glu Glu Lys Pro Lys Glu Asp Lys Pro Ala Ala 
100 105 110 



Ala Lys Pro Glu Thr Pro Lys Thr Val Thr Pro Glu Trp Gin Thr Val 

115 120 125 



Ala Asn Lys Glu Gin Gin Gly Thr Val Thr lie Arg Glu Glu Lys Gly 
130 135 140 



Val Arg Tyx Asn Gin Leu Ser Ser Thr Ala Gin Asn Asp Asn Ala Gly 
145 150 155 160 



Lys Pro Ala Leu Phe Glu Lys Lys Gly Leu Thr Val Asp Ala Asn Gly 
. 165 170 175 



Asn Ala Thr Val Asp Leu Thr Phe Lys Asp Asp Ser Glu Lys Gly Lys 
180 185 190 



Ser Arg Phe Gly Val Phe Leu Lys Phe Lys Asp Thr Lys Asn Asn Val 
195 200 205 



Phe Val Gly Tyr Asp Lys Asp Gly Trp Phe Trp Glu Tyr Lys Ser Pro 
210 215 220 



Thr Thr Ser Thr Trp Tyr Arg Gly Ser Arg Val Ala Ala Pro Glu Thr 
225 230 235 240 



Gly Ser Thr Asn Arg Leu Ser lie Thr Leu Lys Ser Asp Gly Gin Leu 
245 250 255 



Asn Ala Ser Asn Asn Asp Val Asn Leu Phe Asp Thr Val Thr Leu Pro 
260 265 270 
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Ala Ala Val Asn Asp His Leu Lys Asn Glu Lys Lys lie Leu Leu Lys 
275 280 285 



Ala Gly Ser Tyr Asp Asp Glu Arg Thr Val Val Ser Val Lys Thr Asp 
290 295 300 



Asn Gin Glu Gly Val Lys Thr Glu Asp Thr Pro Ala Glu Lys Glu Thr 

305 310 315 320 



Gly Pro Glu Val Asp Asp Ser Lys Val Thr Tyr Asp Thr lie Gin Ser 
325 330 335 



Lys Val Leu Lys Ala Val He Asp Gin Ala Phe Pro Arg Val Lys Glu 
340 345 350 



Tyr Ser Leu Asn Gly His Thr Leu Pro Gly Gin Val Gin Gin Phe Asn 
355 360 355 



Gin Val Phe He Asn Asn His Arg He Thr Pro Glu Val Thr Tyr Lys 
370 375 380 



Lys He Asn Glu Thr Thr Ala Glu Tyr Leu Met Lys Leu Arg Asp Asp 
385 390 395 400 



Ala His Leu He Asn Ala Glu Met Thr Val Arg Leu Gin Val Val Asp 
405 410 415 



Asn Gin Leu His Phe Asp Val Thr Lys He Val Asn His Asn Gin Val 
420 425 430 



Thr Pro Gly Gin Lys He Asp Asp Glu Ser Lys Leu Leu Ser Ser He 
435 , 440 445 



Ser Phe Leu Gly Asn Ala Leu Val Ser Val Ser Ser Asn Gin Thr Gly 
450 455 460 



Ala Lys Phe Asp Gly Ala Thr Met Ser Asn Asn Thr His Val Ser Gly 
465 470 475 480 



Asp Asp His He Asp Val Thr Asn Pro Met Lys Asp Leu Ala Lys Gly 
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Tyr Met Tyr Gly Phe Val Ser Thr Asp Lys Leu Ala Ala Gly Val Trp 
500 505 510 



Ser Asn Ser Gin Asn Ser Tyr Gly Gly Gly Ser Asn Asp Trp Thr Arg 
515 520 525 



Leu Thr Ala Tyr Lys Glu Thr Val Gly Asn Ala Asn Tyr Val Gly lie 
530 535 540 



His Ser Ser Glu Trp Gin Trp Glu Lys Ala Tyr Lys Gly He Val Phe 
545 550 555 560 



Pro Glu Tyr Thr Lys Glu Leu Pro Ser Ala Lys Val Val He Thr Glu 
565 570 575 



Asp Ala Asn Ala Asp Lys Asn Val Asp Trp Gin Asp Gly Ala He Ala 
580 585 590 



Tyr Arg Ser He Met Asn Asn Pro Gin Gly Trp Glu Lys Val Lys Asp 
595 600 605 



He Thr Ala Tyr Arg He Ala Met Asn Phe Gly Ser Gin Ala Gin Asn 
610 615 620 



Pro Phe Leu Met Thr Leu Asp Gly He Lys Lys He Asn Leu His Thr 
625 630 635 640 



Asp Gly Leu Gly Gin Gly Val Leu Leu Lys Gly Tyr Gly Ser Glu Gly 
645 650 655 



His Asp Ser Gly His Leu Asn Tyr Ala Asp He Gly Lys Arg He Gly 
660 665 670 



Gly Val Glu Asp Phe Lys Thr Leu He Glu Lys Ala Lys Lys Tyr Gly 
675 680 685 



Ala His Leu Gly He His Val Asn Ala Ser Glu Thr Tyr Pro Glu Ser 
690 695 700 
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Lys Tyr Phe Asn Glu Lys lie Leu Arg Lys Asn Pro Asp Gly Ser Tyr 
705 710 715 720 



Ser Tyr Gly Trp Asn Trp Leu Asp Gin Gly lie Asn lie Asp Ala Ala 
725 730 735 



Tyr Asp Leu Ala His Gly Arg Leu Ala Arg Trp Glu Asp Leu Lys Lys 
740 745 750 



Lys Leu Gly Asp Gly Leu Asp Phe lie Tyr Val Asp Val Trp Gly Asn 
755 760 765 



Gly Gin Ser Gly Asp Asn Gly Ala Trp Ala Thr His Val Leu Ala Lys 
770 775 780 



Glu lie Asn Lys Gin Gly Trp Arg Phe Ala He Glu Trp Gly His Gly 
785 790 795 800 



Gly Glu Tyr Asp Ser Thr Phe His His Trp Ala Ala Asp Leu Thr Tyr 
805 810 815 



Gly Gly Tyr Thr Asn Lys Gly He Asn Ser Ala He Thr Arg Phe He 
820 825 830 



Arg Asn His Gin Lys Asp Ala Trp Val Gly Asp Tyr Arg Ser Tyr Gly 
835 840 845 



Gly Ala Ala Asn Tyr Pro Leu Leu Gly Gly Tyr Ser Met Lys Asp Phe 
850 855 860 



Glu Gly Trp Gin Gly Arg Ser Asp Tyr Asn Gly Tyr Val Thr Asn Leu 
865 870 875 880 



Phe Ala His Asp Val Met Thr Lys Tyr Phe Gin His Phe Thr Val Ser 

885 890 895 



Lys Trp Glu Asn Gly Thr Pro Val Thr Met Thr Asp Asn Gly Ser Thr 
900 905 910 



Tyr Lys Trp Thr Pro Glu Met Arg Val Glu Leu Val Asp Ala Asp Asn 
915 920 925 
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Asn Lys Val Val Val Thr Arg Lys Ser Asn Asp Val Asn Ser Pro Gin 
930 935 940 



Tyr Arg Glu Arg Thr Val Thr Leu Asn Gly Arg Val lie Gin Asp Gly 
945 950 955 960 



Ser Ala Tyr Leu Thr Pro Trp Asn Trp Asp Ala Asn Gly Lys Lys Leu 
965 970 975 



Ser Thr Asp Lys Glu Lys Met Tyr Tyr Phe Asn Thr Gin Ala Gly Ala 
980 985 990 



Thr Thr Trp Thr Leu Pro Ser Asp Trp Ala Lys Ser Lys Val Tyr Leu 
995 1000 1005 



Tyr Lys Leu Thr Asp Gin Gly Lys Thr Glu Glu Gin Glu Leu Thr 
1010 1015 1020 



Val Lys Asp Gly Lys He Thr Leu Asp Leu Leu Ala Asn Gin Pro 
1025 1030 1035 



Tyr Val Leu Tyr Arg Ser Lys Gin Thr Asn Pro Glu Met Ser Trp 
1040 1045 1050 



Ser Glu Gly Met His He Tyr Asp Gin Gly Phe Asn Ser Gly Thr 
1055 1060 1065 



Leu Lys His Trp Thr He Ser Gly Asp Ala Ser Lys Ala Glu He 
1070 1075 1080 



Val Lys Ser Gin Gly Ala Asn Asp Met Leu Arg He Gin Gly Asn 
1085 1090 1095 



Lys Glu Lys Val Ser Leu Thr Gin Lys Leu Thr Gly Leu Lys Pro 
1100 1105 1110 



Asn Thr Lys Tyr Ala Val Tyr Val Gly Val Asp Asn Arg Ser Asn 
1115 1120 1125 



Ala Lys Ala Ser He Thr Val Asn Thr Gly Glu Lys Glu Val Thr 
1130 1135 1140 
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Thr Tyr Thr Asn Lys Ser Leu Ala Leu Asn Tyr Val Lys Ala Tyr 
1145 1150 1155 



Ala His Asn Thr Arg Arg Asp Asn Ala Thr Val Asp Asp Thr Ser 
1160 1165 1170 



Tyr Phe Gin Asn Met Tyr Ala Phe Phe Thr Thr Gly Ala Asp Val 
1175 1180 1185 



Ser Asn Val Thr Leu Thr Leu Ser Arg Glu Ala Gly Asp Gin Ala 
1190 1195 1200 



Thr Tyr Phe Asp Glu lie Arg Thr Phe Glu Asn Asn Ser Ser Met 
1205 1210 1215 



Tyr Gly Asp Lys His Asp Thr Gly Lys Gly Thr Phe Lys Gin Asp 
1220 1225 1230 



Phe Glu Asn Val Ala Gin Gly He Phe Pro Phe Val Val Gly Gly 
1235 1240 1245 



Val Glu Gly Val Glu Asp Asn Arg Thr His Leu Ser Glu Lys His 
1250 1255 1260 



Asn Pro Tyr Thr Gin Arg Gly Trp Asn Gly Lys Lys Val Asp Asp 
1265 1270 1275 



Val He Glu Gly Asn Trp Ser Leu Lys Thr Asn Gly Leu Val Ser 
1280 1285 1290 



Arg Arg Asn Leu Val Tyr Gin Thr He Pro Gin Asn Phe Arg Phe 
1295 1300 1305 



Glu Ala Gly Lys Thr Tyr Arg Val Thr Phe Glu Tyr Glu Ala Gly 
1310 1315 1320 



Ser Asp Asn Thr Tyr Ala Phe Val Val Gly Lys Gly Glu Phe Gin 
1325 1330 1335 



Ser Gly Arg Arg Gly Thr Gin Ala Ser Asn Leu Glu Met His Glu 
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1340 1345 1350 

Leu Pro Asn Thr Trp Thr Asp Ser Lys Lys Ala Lys Lys Ala Thr 
1355 1360 1365 

Phe Leu Val Thr Gly Ala Glu Thr Gly Asp Thr Trp Val Gly He 
1370 1375 1380 

Tyr Ser Thr Gly Asn Ala Ser Asn Thr Arg Gly Asp Ser Gly Gly 
1385 1390 1395 

Asn Ala Asn Phe Arg Gly Tyr Asn Asp Phe Met Met Asp Asn Leu 
1400 1405 1410 

Gin He Glu Glu He Thr Leu Thr Gly Lys Met Leu Thr Glu Asn 
1415 1420 1425 

Ala Leu Lys Asn Tyr Leu Pro Thr Val Ala Met Thr Asn Tyr Thr 
1430 1435 1440 

Lys Glu Ser Met Asp Ala Leu Lys Glu Ala Val Phe Asn Leu Ser 
1445 1450 1455 

Gin Ala Asp Asp Asp He Ser Val Glu Glu Ala Arg Ala Glu He 
1460 1465 1470 

Ala Lys He Glu Ala Leu Lys Asn Ala Leu Val Gin Lys Lys Thr 
1475 1480 1485 

Ala Leu Val Ala Asp Asp Phe Ala Ser Leu Tlir Ala Pro Ala Gin 
1490 1495 1500 

Ala Gin Glu Gly Leu Ala Asn Ala Phe Asp Gly Asn Val Ser Ser 
1505 1510 1515 

Leu Trp His Thr Ser Trp Asn Gly Gly Asp Val Gly Lys Pro Ala 
1520 1525 1530 

Thr Met Val Leu Lys Glu Pro Thr Glu He Thr Gly Leu Arg Tyr 
1535 1540 1545 
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Val Pro Arg Gly Ser Gly Ser Asn Gly Asn Leu Arg Asp Val Lys 
1550 1555 1560 



Leu Val Val Thr Asp Glu Ser Gly Lys Glu His Thr Phe Thr Ala 
1565 1570 1575 



Thr Asp Trp Pro Asn Asn Asn Lys Pro Lys Asp lie Asp Phe Gly 
1580 1585 1590 



Lys Thr lie Lys Ala Lys Lys lie Val Leu Thr Gly Thr Lys Thr 
1595 1600 1605 



Tyr Gly Asp Gly Gly Asp Lys Tyr Gin Ser Ala Ala Glu Leu He 
1610 1615 1620 



Phe Thr Arg Pro Gin Val Ala Glu Thr Pro Leu Asp Leu Ser Gly 
1625 1630 1635 



Tyr Glu Ala Ala Leu Val Lys Ala Gin Lys Leu Thr Asp Lys Asp 
1640 1645 1650 



Asn Gin Glu Glu Val Ala Ser Val Gin Ala Ser Met Lys Tyr Ala 
1655 1660 1665 



Thr Asp Asn His Leu Leu Thr Glu T^g Met Val Glu Tyr Phe Ala 
1670 1675 1680 



Asp Tyr Leu Asn Gin Leu Lys Asp Ser Ala Thr Lys Pro Asp Ala 
1685 1690 1695 



Pro Thr Val Glu Lys Pro Glu Phe Lys Leu Arg Ser Leu Ala Ser 
1700 1705 1710 



Glu Gin Gly Lys Thr Pro Asp Tyr Lys Gin Glu He Ala Arg Pro 
1715 1720 1725 



Glu Thr Pro Glu Gin He Leu Pro Ala Thr Gly Glu Ser Gin Ser 
1730 1735 1740 



Asp Thr Ala Leu He Leu Ala Ser Val Ser Leu Ala Leu Ser Ala 
1745 1750 1755 
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Leu Phe Val Val Lys Thr Lys Lys Asp 
1760 1755 



<210> 237 
<211> 232 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 237 

Met Arg Lys Phe Lys lie Phe Leu Phe lie Glu Ala Cys Leu Leu Thr 
15 10 15 



6ly Ala Leu He Leu Met Val Ser Glu His Phe Ser Arg Phe Leu Leu 



He Leu Phe Leu Phe Leu Leu Leu He Arg Tyr Tyr Thr Gly Lys Glu 



Gly Asn Asn Leu Leu Leu Val Ala Ala Thr He Leu Phe Phe Phe He 
50 55 60 



Val Met Leu Asn Pro Phe Val He Leu Ala He Phe Val Ala' Val He 



Tyr Ser Leu Phe Leu Leu Tyr Pro Met Met Asn Gin Glu Lys Glu Gin 



Thr Asn Leu Val Phe Glu Glu Val Val Thr Val Lys Lys Glu Lys Asn 
100 105 110 



Arg Trp Phe Gly Asn Leu His His Phe Ser Ser Tyr Gin Thr Cys Gin 
115 120 125 



Phe Asp Asp He Asn Leu Phe Arg Phe Met Gly Lys Asp Thr He His 

130 135 140 



Leu Glu Arg Val He Leu Thr Asn His Asp Asn Val He He Leu Arg 
145 150 155 160 



Lys Met Val Gly Thr Thr Lys He He Val Pro Val Asp Val Glu Val 
165 170 175 
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Ser Leu Ser Val Asn Cys Leu Tyr Gly Asp Leu lie Phe Phe Asn Gin 
180 185 190 



Pro Lys Arg Ala Leu Arg Asn Glu His Tyr His Gin Glu Thr Lys Asp 
195 200 205 



Tyr Leu Lys Ser Asn Lys Ser Val Lys lie Phe Leu Thr Thr Met lie 
210 215 220 



Gly Asp Val Glu Val Val Arg Gly 
225 230 

<210> 238 
<211> 79 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 238 

Met Lys Lys Thr Val Tyr Lys Lys Leu Gly lie Ser lie lie Ala Ser 
15 10 15 

Thr Leu Leu Ala Ser Gin Leu Ser Thr Val Ser Ala Leu Ser Val lie 
20 25 30 

Ser Ser Thr Gly Glu Glu Tyr Glu Val Ser Glu Thr Leu Glu Lys Gly 
35 40 45 

Pro Glu Ser Asn Asp Ser Ser Leu Ser Glu lie Ser Pro Thr Tyr Gly 
50 55 60 

Ser Tyr Tyr Gin Lys Gin Ser Glu Val Leu Ser Val Met Met lie 
65 70 75 

<210> 239 
<211> 778 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 239 

Met Asn Lys Lys lie Leu Glu Thr Leu Glu Phe Asp Lys Val Lys Ala 
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Leu Phe Glu Pro His Leu Leu Thr Glu Gin Gly Leu Glu Gin Leu Arg 



Gin Leu Ala Pro Thr Ala Lys Ala Asp Lys lie Lys Gin Ala Phe Ala 
35 40 45 



Glu Met Lys Glu Met Gin Ala Leu Phe Val Glu Gin Pro His Phe Thr 



lie Leu Ser Thr Lys Glu He Ala Gly Val Cys Lys Arg Leu Glu Met 



Gly Ala Asp Leu Asn lie Glu Glu Phe Leu Leu Leu Lys Arg Val Leu 



Leu Ala Ser Arg Glu Leu Gin Asn Phe Tyr Thr Asn Leu Glu Asn Val 
100 105 110 



Ser Leu Glu Glu Leu Ala Leu Trp Phe Glu Lys Leu His Asp Phe Pro 
115 120 125 



Gin Leu Gin Gly Asn Leu Gin Ala Phe Asn Asp Ala Gly Phe He Glu 
130 135 140 



Asn Phe Ala Ser Glu Glu Leu Ala Arg He Arg Arg Lys He His Asp 
145 150 155 160 



Ser Glu Ser Gin Val Arg Asp Val Leu Gin Asp Leu Leu Lys Gin Lys 
165 170 175 



Ala Gin Leu Leu Thr Glu Gly He Val Ala Ser Arg Asn Gly Arg Gin 
180 185 190 



Val Leu Pro Val Lys Asn Thr Tyr Arg Asn Lys He Ala Gly Val Val 

195 200 205 



His Asp He Ser Ala Ser Gly Asn Thr Val Tyr He Glu Pro Arg Glu 
210 215 220 



Val Val Lys Leu Ser Glu Glu He Ala Ser Leu Arg Ala Asp Glu Arg 
225 230 235 240 
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Tyr Glu Met Leu Arg He Leu Gin Glu He Ser Glu Arg Val Arg Pro 
245 250 255 



His Ala Ala Glu He Ala Asn Asp Ala Trp He He Gly His Leu Asp 
250 265 270 



Leu He Arg Ala Lys Val Arg Phe He Gin Glu Arg Gin Ala Val Val 
275 280 285 



Pro Gin Leu Ser Glu Asn Gin Glu He Gin Leu Leu His Val Cys His 
290 295 300 



Pro Leu Val Lys Asn Ala Val Ala Asn Asp Val Tyr Phe Gly Gin Asp 
305 310 315 320 



Leu Thr Ala He Val He Thr Gly Pro Asn Thr Gly Gly Lys Thr He 
325 330 335 



Met Leu Lys Thr Leu Gly Leu Thr Gin Val Met Ala Gin Ser Gly Leu 
340 345 350 



Pro He Leu Ala Asp Lys Gly Ser Arg Val Gly He Phe Glu Glu He 
355 360 365 



Phe Ala Asp lie Gly Asp Glu Gin Ser He Glu Gin Ser Leu Ser Thr 
370 375 380 



Phe Ser Ser His Met Thr Asn He Val Asp He Leu Gly Lys Val Asn 

385 390 395 400 



Gin His Ser Leu Leu Leu Leu Asp Glu Leu Gly Ala Gly Thr Asp Pro 
405 410 415 



Gin Glu Gly Ala Ala Leu Ala Met Ala He Leu Glu Asp Leu Arg Leu 
420 425 430 



Arg Gin He Lys Thr Met Ala Thr Thr His Tyr Pro Glu Leu Lys Ala 
435 440 445 



Tyr Gly He Glu Thr Ala Phe Val Gin Asn Ala Ser Met Glu Phe Asp 
450 455 460 
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Thr Ala Thr Leu Arg Pro Thr Tyr Arg Phe Met Gin Gly Val Pro Gly 
465 470 475 480 



Arg Ser Asn Ala Phe Glu lie Ala Lys Arg Leu Gly Leu Ser Glu Val 
485 490 495 



lie Val Gly Asp Ala Ser Gin Gin lie Asp Gin Asp Asn Asp Val Asn 

500 505 510 



Arg lie He Glu Gin Leu Glu Glu Gin Thr Leu Glu Ser Arg Lys Arg 
515 520 525 



Leu Asp Asn He Arg Glu Val Glu Gin Glu Asn Leu Lys Met Asn Arg 
530 535 540 



Ala Leu Lys Lys Leu Tyr Asn Glu Leu Asn Arg Glu Lys Glu Thr Glu 
545 550 555 560 



Leu Asn Lys Ala Arg Glu Gin Ala Ala Glu He Val Asp Met Ala Leu 
565 570 575 



Ser Glu Ser Asp Gin He Leu Lys Asn Leu His Ser Lys Ser Gin Leu 
580 585 590 



Lys Pro His Glu He He Glu Ala Lys Ala Lys Leu Lys Lys Leu Ala 
595 600 605 



Pro Glu Lys Val Asp Leu Ser Lys Asn Lys Val Leu Gin Lys Ala Lys 
610 615 620 



Lys Lys Arg Ala Pro Lys Val Gly Asp Asp He Val Val Leu Ser Tyr 
625 630 635 640 



Gly Gin Arg Gly Thr Leu Thr Ser Gin Leu Lys Asp Gly Arg Trp Glu 
645 650 655 



Ala Gin Val Gly Leu He Lys Met Thr Leu Glu Glu Lys Glu Phe Asp 
650 665 670 



Leu Val Gin Ala Gin Gin Glu Lys Pro Val Lys Lys Lys Gin Val Asn 
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Val Val Lys Arg Thr Ser Gly Arg Gly Pro Gin Ala Arg Leu Asp Leu 
690 695 700 



Arg Gly Lys Arg Tyr Glu Glu Ala Met Asn Glu Leu Asp Thr Phe He 
705 710 715 720 



Asp Gin Ala Leu Leu Asn Asn Met Ala Gin Val Asp He He His Gly 
725 730 735 



He Gly Thr Gly Val He Arg Glu Gly Val Thr Lys Tyr Leu Gin Arg 
740 745 750 



Asn Lys His Val Lys Ser Phe Gly Tyr Ala Pro Gin Asn Ala Gly Gly 
755 760 765 



Ser Gly Ala Thr He Val Thr Phe Lys Gly 
770 775 



<210> 240 
<211> 91 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 240 

Met Ser Phe Leu Asp Lys Ser Asn Leu Gly Thr Asn Gin Val Gin Met 
15 10 15 

Thr Asp Asn Pro Ser Val He Ser Asn Leu Ser Arg Met Arg Ala Asp 
20 25 30 

Thr Leu Arg Asn Phe Leu Glu Asn Ala Lys His Phe He Ala Leu He 



Cys Ser Gin Thr Ser Asn Phe Phe Ala Gin Phe Asp Tyr Leu Thr Gly 
50 55 60 



Phe Asp He Asp Gly Val Ser Thr Ser Arg Asn He Met Asn Asp Thr 



Cys Asn Leu He Ala Val Gly Val Phe Asp Trp 
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<210> 241 
<211> 303 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 241 

Met Glu Val Arg Met Lys Lys Leu Pro Leu Val Phe Ser Gly Cys Leu 
15 10 15 

Leu Gly Leu Ala Gly Ala Gly Asn Leu He Leu Asp Thr Leu Pro Val 
20 25 30 

Leu Ser His Leu Phe Ser Leu He Gly Leu Val Leu Trp He Tyr Phe 



Leu He Leu His Leu Phe Asn Trp Lys Glu Thr Lys Gin Glu Leu Thr 
50 55 60 



Lys Pro Pro Leu Leu Ser Gly Met Ala Thr Phe Pro Met Ala Gly Met 
65 70 75 80 



He Leu Ser Thr Tyr Val Phe Arg Val Phe Ser Tyr Leu Pro Leu Val 



Ala Gin Gly He Trp Trp Phe Ser Phe Leu Leu Asp Leu Thr Leu He 

100 105 110 



Ala Gly Phe Thr He Lys Phe Ala Cys Pro Gly Arg Arg Val His Ala 
115 120 125 



Thr Pro Ser Trp Thr Val Leu Tyr Val Gly He Ala Val Ala Ala Leu 
130 135 140 



Thr Tyr Pro Leu Val Gly He He Glu He Ala Tyr Ala Thr Leu Ser 
145 150 155 160 



Phe Gly Phe Leu Leu Thr Phe Tyr Leu Tyr Pro Leu He Tyr Ser Asp 
165 170 175 



Leu Lys Lys His Pro Leu Pro Leu Ala Leu Leu Gly Gin Glu Gly He 
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Tyr Cys Ala Pro Phe Ser Leu Leu Leu Ala Ser Leu Val Arg Val Gly 
195 200 205 



Gly Thr Ser Leu Pro Thr Trp Val Leu lie Val Met lie Leu Ala Ser 
210 215 220 



Gin Ser Phe Phe Phe Phe Val Leu Thr Arg Leu Pro Asn He Leu Lys 
225 230 235 240 



Gin Gly Phe Gin Pro Ala Phe Ser Ala Leu Thr Phe Pro Thr He He 
245 250 255 



Thr Ala Thr Sar Leu Lys Met Ala Gin Gly He Leu Lys Leu Pro Phe 
260 265 270 



Leu Asp Tyr Leu Val Leu Ala Glu Thr He He Cys Leu Thr He Leu 
275 280 285 



Phe Phe Val Leu Gly Ala Tyr Leu He Trp Leu Arg Lys Lys Val 
290 295 300 



<210> 242 
<211> 281 
<212> PRT 

<213> Streptococcus pneimioniae 

<400> 242 

Met Tyr Leu He Glu He Leu Lys Ser He Phe Phe Gly He Val Glu 
15 10 15 

Gly He Thr Glu Trp Leu Pro He Ser Ser Thr Gly His Leu He Leu 
20 25 30 

Ala Glu Glu Phe He Gin Tyr Gin Asn Gin Asn Glu Ala Phe Met Ser 
35 40 45 

Met Phe Asn Val Val He Gin Leu Gly Ala He Leu Ala Val Met Val 
50 55 60 

He Tyr Phe Asn Lys Leu Asn Pro Phe Lys Pro Thr Lys Asp Lys Gin 
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61u Val Arg Lys Thr Trp Arg Leu Trp Leu Lys Val Leu He Ala Thr 



Leu Pro Leu Leu Gly Val Phe Lys Phe Asp Asp Trp Phe Asp Thr His 
100 105 110 



Phe His Asn Met Val Ser Val Ala Leu Met Leu He He Tyr Gly Val 
115 120 125 



Ala Phe He Tyr Leu Glu Lys Arg Asn Lys Ala Arg Ala He Glu Pro 
130 135 140 



Ser Val Thr Glu Leu Asp Lys Leu Pro Tyr Thr Thr Ala Phe Tyr He 
145 150 155 160 



Gly Leu Phe Gin Val Leu Ala Leu Leu Pro Gly Thr Ser Arg Ser Gly 
155 170 175 



Ala Thr He Val Gly Gly Leu Leu Asn Gly Thr Ser Arg Ser Val Val 
180 185 190 



Thr Glu Phe Thr Phe Tyr Leu Gly He Pro Val Met Phe Gly Ala Ser 
195 200 205 



Ala Leu Lys He Phe Lys Phe Val Lys Ala Gly Glu Leu Leu Ser Phe 
210 ' 215 220 



Gly Gin Leu Phe Leu Leu Leu Val Ala Met Gly Val Ala Phe Ala Val 
225 230 235 240 



Ser Met Val Ala He Arg Phe Leu Thr Ser Tyr Val Lys Lys His Asp 
245 250 255 



Phe Thr Leu Phe Gly Lys Tyr Arg He Val Leu Gly Ser Val Leu Leu 
250 265 270 



Leu Tyr Ser Phe Val Arg Leu Phe Val 
275 280 
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<210> 243 
<211> 304 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 243 

Met Leu lie Lys Met Val Lys Thr Lys Lys Gin Lys Arg Asn Asn Leu 



Leu Leu Gly Val Val Phe Phe lie Gly Met Ala Val Met Ala Tyr Pro 
20 25 30 



Leu Val Ser Arg Leu Tyr Tyr Arg Val Glu Ser Asn Gin Gin lie Ala 



Asp Phe Asp Lys Glu Lys Ala Thr Leu Asp Glu Ala Asp lie Asp Glu 



Arg Met Lys Leu Ala Gin Ala Phe Asn Asp Ser Leu Asn Asn Val Val 



Ser Gly Asp Pro Trp Ser Glu Glu Met Lys Lys Lys Gly Arg Ala Glu 



Tyr Ala Arg Met Leu Glu He His Glu Arg Met Gly His Val Glu He 
100 105 110 



Pro Val He Asp Val Asp Leu Pro Val Tyr Ala Gly Thr Ala Glu Glu 
115 120 125 



Val Leu Gin Gin Gly Ala Gly His Leu Glu Gly Thr Ser Leu Pro He 
130 135 140 



Gly Gly Asn Ser Thr His Ala Val He Thr Ala His Thr Gly Leu Pro 
145 150 155 160 



Thr Ala Lys Met Phe Thr Asp Leu Thr Lys Leu Lys Val Gly Asp Lys 
165 170 175 



Phe Tyr Val His Asn He Lys Glu Val Met Ala Tyr Gin Val Asp Gin 
180 185 190 
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Val Lys Val lie Glu Pro Thr Asn Phe Asp Asp Leu Leu lie Val Pro 
195 200 205 



Gly His Asp Tyr Val Thr Leu Leu Thr Cys Thr Pro Tyr Met lie Asn 
210 215 220 



Thr His Arg Leu Leu Val Arg Gly His Arg lie Pro Tyr Val Ala Glu 
225 230 235 240 



Val Glu Glu Glu Phe He Ala Ala Asn Lys Leu Ser His Leu Tyr Arg 
245 250 255 



Tyr Leu Phe Tyr Val Ala Val Gly Leu He Val He Leu Leu Trp He 
260 265 270 



He Arg Arg Leu Arg Lys Lys Lys Lys Gin Pro Glu Lys Ala Leu Lys 
275 280 285 



Ala Leu Lys Ala Ala Arg Lys Glu Val Lys Val Glu Asp Gly Gin Gin 
290 295 300 



<210> 244 
<211> 297 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 244 

Met Asp Asn Ser Arg Arg. Ser Arg Lys Lys Gly Thr Lys Lys Lys Lys 
15 10 15 

His Pro Leu He Leu Leu Leu He Phe Leu Val Gly Phe Ala Val Ala 
20 25 30 

He Tyr Pro Leu Val Ser Arg Tyr Tyr Tyr Arg He Glu Ser Asn Glu 
35 40 45 

Val He Lys Glu Phe Asp Glu Thr Val Ser Gin Met Asp Lys Ala Glu 
50 55 60 

Leu Glu Glu Arg Trp Arg Leu Ala Gin Ala Phe Asn Ala Thr Leu Lys 
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Pro Ser Glu He Leu Asp Pro Phe Thr Glu Gin Glu Lys Lys Lys Gly 



Val Ser Glu Tyr Ala Asn Met Leu Lys Val His Glu Arg He Gly Tyr 
100 105 110 



Val Glu He Pro Ala He Asp Gin Glu He Pro Met Tyr Val Gly Thr 
115 120 125 



Ser Glu Asp He Leu Gin Lys Gly Ala Gly Leu Leu Glu Gly Ala Ser 
130 135 140 



Leu Pro Val Gly Gly Glu Asn Thr His Thr Val He Thr Ala His Arg 
145 150 155 160 



Gly Leu Pro Thr Ala Glu Leu Phe Ser Gin Leu Asp Lys Met Lys Lys 
165 170 175 



Gly Asp He Phe Tyr Leu His Val Leu Asp Gin Val Leu Ala Tyr Gin 
180 185 190 



Val Asp Gin He Val Thr Val Glu Pro Asn Asp Phe Glu Pro Val Leu 
195 200 205 



He Gin His Gly Glu Asp Tyr Ala Thr Leu Leu Thr Cys Thr Pro Tyr 
210 215 220 



Met He Asn Ser His Arg Leu Leu Val Arg Gly Lys Arg He Pro Tyr 
225 230 235 240 



Thr Ala Pro He Ala Glu Arg Asn Arg Ala Val Arg Glu Arg Gly Gin 
245 250 255 



Phe Trp Leu Trp Leu Leu Leu Gly Ala Met Ala Val He Leu Leu Leu 

260 265 270 



Leu Tyr Arg Val Tyr Arg Asn Arg Arg He Val Lys Gly Leu Glu Lys 
275 280 285 



Gin Leu Glu Gly Arg His Val Lys Asp 
290 295 
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<210> 245 
<211> 441 
<212> PRT 

<213> Streptococcus pnetunoniae 
<400> 245 

Met Met Asn Asn lie Leu Ala Phe Leu Glu Thr Lys Val Ala Pro Phe 
15 10 15 

Gly Glu Lys Val Gly Asn Gin. Arg His Leu Lys Ala lie Arg Glu Gly 
20 25 30 

Phe Met Met Ala Met Pro Leu lie Leu Val Gly Ser Leu Phe Leu He 
35 40 45 

Leu He Ser Trp Pro Gin Glu Ala Phe Thr Asn Trp Leu Asn Ser Val 

50 55 60 

Gly Leu Leu Ser He Leu Thr Thr Met Asn Gin Ser Thr Val Ala He 
65 70 75 80 

He Ser Leu Val Ala Cys Phe Gly He Ala Tyr Arg Leu Ser Glu Gly 



Tyr Gly Thr Asp Gly Pro Ser Ala Gly He He Ala Leu Ser Ser Phe 
100 105 110 



Val Leu Met Ala Pro Arg Phe Ser Ser Met Val Tyr Asp Lys Asn Gly 
115 120 125 



Glu Gin Val Lys Gin Leu Phe Gly Gly Ala He Pro Phe Ser Ser Leu 
130 135 140 



Asn Ala Ser Ser Leu Phe Met Ala He Thr He Gly Leu Val Thr Ala 

145 150 155 160 



Glu He Tyr Arg Met Phe He Gin Arg Gly He Thr He Lys Met Pro 
165 170 175 



Ser Gly Val Pro Asp Val Val Ser Lys Ser Phe Ser Ala Leu Leu Ser 
180 185 190 



-224- 



wo 02/083855 



PCT/LS02/11524 



Gly Phe Thr Thr Phe Val Leu Trp Ala Leu Val Leu Lys Gly Leu Glu 
195 200 205 



Ala Ala Gly Val Ala Gly Gly Leu Asn Gly Leu Leu Gly Ala He Val 
210 215 220 



Gly Thr Pro Leu Lys Leu He Ala Gly Thr Leu Pro Gly Met He Leu 
225 230 235 240 



Cys Val He Val Asn Ser Phe Phe Trp Phe Cys Gly Val Asn Gly Gly 
245 250 255 



Gin Val Leu Asn Ala Phe Val Asp Pro Val Trp Leu Gin Phe Thr Thr 

260 265 270 



Glu Asn Gin Glu Ala Val Ala Ala Gly Gin Thr Leu Gin His He He 
275 280 285 



Thr Leu Pro Phe Lys Asp Leu Phe Val Phe He Gly Gly Gly Gly Ala 
290 295 300 



Thr He Gly Leu Ala He Cys Leu Phe Leu Phe Ser Lys Ser Arg Ala 
305 310 315 320 



Asn Lys Thr Leu Gly Lys Leu Ala He He Pro Ser He Phe Asn He 
325 330 335 



Asn Thr Ala He Leu Phe Thr Phe Pro Thr Val Leu Asn Pro He Met 
340 345 350 



Leu He Pro Phe He Ala Thr Pro Thr He Asn Ala Leu He Thr Tyr 
355 360 365 



Val Ser Met Ala Val Gly Leu Val Pro Tyr Thr Thr Gly Val He Leu 
370 375 380 



Pro Trp Thr Met Pro Pro He He Gly Gly Phe Leu Ala Thr Gly Ala 
385 390 395 400 



Ser Trp Arg Gly Ala Leu Leu Gin Val Val Leu He Leu Val Ser Val 
405 410 415 
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Ala lie Tyr Tyr Pro Phe Phe Lys He Ala Asp Lys Arg Asn Leu Glu 
420 425 430 



Lys Glu Lys Ala Thr Val Gly Gly Lys 
435 440 



<210> 246 
<211> 559 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 246 

Met Asp Lys Leu Val Ala Ala He Glu Lys Gin Gin Gly Lys Phe Glu 
15 10 15 

Lys He Ser Thr Asn Asn Tyr Met Met Ala He Lys Asp Gly Phe He 
20 25 30 

Ala Thr Met Pro Leu He Met Phe Ser Ser Phe Leu Met He He He 
35 40 45 

Met He Pro Lys Asn Phe Gly Val Glu Leu Pro Ser Pro Ala He Val 
50 55 60 

Trp Met Arg Lys Val Tyr Met Leu Thr Met Gly Val Leu Gly He He 
55 70 75 80 

val Ser Gly Thr Val Gly Lys Ser Leu Val Gly Asn Val Asn Arg Lys 



Met Pro His Gly Lys Val He Asn Asp He Ser Ala Met Leu Ala Ala 
100 105 110 



He Cys Ser Tyr Leu Val Leu Thr Val Thr Leu Val Val Asp Glu Lys 
115 120 125 



Thr Gly Ser Thr Ser Leu Ser Thr Asn Tyr Leu Gly Ser Gin Gly Leu 
130 135 140 



He Thr Ser Phe Val Ser Ala Phe He Thr Val Asn Val Tyr Arg Phe 
145 150 155 160 
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Cys lie Lys Arg Asp lie Thr He His Leu Pro Lys Glu Val Pro Gly 
155 170 175 



Ala He Ser Gin Ala Pfae Arg Asp He Phe Pro Phe Ser Phe Val Leu 
180 185 . 190 



Leu He Ser Gly Leu Leu Asp He Val Ser Arg Phe Ser Leu Asp Val 
195 200 205 



Pro Phe Ala Gin Val Phe Gin Gin Leu Leu Thr Pro He Phe Lys Gly 
210 215 220 



Ala Glu Ser Tyr Pro Ala Met Met Leu He Trp Phe Met Cys Ala Leu 
225 230 235 240 



Leu Trp Phe Val Gly He His Gly Pro Ser He Val Leu Pro Ala Val 
245 250 255 



Thr Ala Leu Gin Leu Ser Asn Met Glu Glu Asn Ala Gin Leu Leu Ala 
260 265 270 



Asn Gly Gin Phe Pro Tyr His Ser Leu Thr Pro Asn Phe Gly Asn Tyr 
275 280 285 



He Ala Ala He Gly Gly Thr Gly Ala Thr Phe Val Val Pro Phe He 
290 295 300 



Leu He Phe Phe Met Arg Ser Lys Gin Leu Lys Ser Val Gly Lys Ala 
305 310 315 320 



Thr He Thr Pro Val Leu Phe Ala Val Asn Glu Pro Leu Leu Phe Gly 
325 330 335 



Met Pro Val He Leu Asn Pro Tyr Leu Phe Val Pro Phe Leu Met Thr 
340 345 350 



Pro Pro Val Asn Val Phe Leu Gly Lys Val Phe He Asp Phe Phe Gly 
355 360 365 



Met Asn Gly Phe Tyr He Gin Leu Pro Trp Thr Phe Pro Gly Pro Leu 
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Gly Leu Leu lie Sly Thr Asn Phe Gin Leu lie Ser Phe Val Phe Leu 
385 390 395 400 



Ser Leu lie Leu Val Val Asp lie Leu He Tyr Leu Pro Phe Cys Arg 
405 410 415 



Ala Tyr Asp Arg Gin Leu Leu Val Lys Glu Asp He Ala Ser Ser Asn 
420 425 430 



Asp He He Leu Glu Glu Asp Thr Ser Glu He He Pro Gly Glu He 
435 440 445 



Asp Glu He Lys Ser Lys Glu Leu Lys Val Leu Val Leu Cys Ala Gly 
450 455 460 



Ser Gly Thr Ser Ala Gin Leu Ala Asn Ala He Asn Glu Gly Ala Asn 
465 470 475 480 



Leu Thr Glu Val Arg Val He Ala Asn Ser Gly Ala Tyr Gly Ala His 
485 490 495 



Tyr Asp He Met Gly Val Tyr Asp Leu He He Leu Ala Pro Gin Val 
500 505 510 



Arg Ser Tyr Tyr Arg Glu Met Lys Val Asp Ala Glu Arg Leu Gly He 
515 520 525 



Gin He Val Ala Thr Arg Gly Met Glu Tyr He His Leu Thr Lys Ser 
530 535 540 



Pro Ser Lys Ala Leu Gin Phe Val Leu Glu His Tyr Gin Ala Val 
545 550 555 

<210> 247 
<211> 560 
<212> PRT 

<213> Streptococcus pneiomoniae 
<400> 247 

Met Lys Glu Ala He He Glu Trp Lys Asp Phe Ser Phe Arg Tyr Glu 
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Thr Gin Gin Glu Pro Thr Leu Gin Gly lie Asp Leu Thr lie Tyr Lys 
20 25 30 



Gly Glu Lys Val Leu lie Val Gly Pro Ser Gly Ser Gly Lys Ser Thr 



Leu Gly Gin Cys Leu Asn Gly lie lie Pro Asn He Tyr Lys Gly Gin 



Thr Tyr Gly Glu Phe Leu He Lys Gly Gin Val Ala Phe Asp Met Ser 



He Tyr Asp Lys Ser His Leu Val Ser Thr Val Leu Gin Asp Thr Asp 



Gly Gin Phe He Gly Leu Ser Val Ala Glu Asp Leu Ala Phe Ala Leu 
100 105 110 



Glu Asn Asp Val Thr Ala Leu Asp Glu Met Lys Gly Arg Val Tyr Lys 
115 120 125 



Trp Ala Glu Lys Leu Asp Leu Leu Pro Leu Leu Asp Gin Arg Pro Gin 
130 135 140 



Asp Leu Ser Gly Gly Gin Lys Gin Arg Val Ser Leu Ala Gly Val Leu 
145 150 155 160 



He Asp Glu Ser Pro He Leu Leu Phe Asp Glu Pro Leu Ala Asn Leu 
165 170 175 



Asp Pro Lys Ser Gly Gin Asp He He Glu Leu He Asp Gin He His 
180 185 190 



Lys Glu Glu Gly Thr Thr Thr Leu He He Glu His Arg Leu Glu Asp 
195 200 205 



Val Leu His Arg Pro Val Asp Arg He Val Leu He Asn Asp Gly Arg 
210 215 220 
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lie Leu Phe Asn Gly Ser Pro Asp Gin Leu Leu Ala Thr Asp Leu Leu 

225 230 235 240 



Thr Gin Asn Gly lie Arg Glu Pro Leu Tyr Leu Thr Thr Leu Arg Gin 
245 250 255 



Leu Gly Val Asp Leu Val Lys Glu Glu Gin Leu Ala Asn Leu Asp Asn 
260 265 270 



Leu Ser lie Ser Lys Gly Gin Val Gin Leu Gin Asn Glu Leu Ala Lys 
275 280 285 



Glu Thr Pro Ala Leu Gin Ser Leu Phe Arg Leu Glu Glu Val Ser Phe 
290 295 300 



Ser Tyr Asp Asp Arg Pro He Leu Lys Ser Leu His Leu Asp He Lys 

305 310 315 320 



Lys Gly Glu Lys He Ala He Val Gly Lys Asn Gly Ala Gly Lys Ser 
325 330 335 



Thr Leu Ala Lys Ala He Ser Ser Phe He Gin Thr Glu Gly Arg Tyr 
340 345 350 



Leu Trp Glu Lys Gin Asp He Lys Gly Asp Ser Val Ala Glu Arg Ala 
355 360 365 



Glu Arg Val Gly Tyr Val Leu Gin Asn Pro Asn Gin Met He Ser Thr 
370 375 380 



Asn Met He Phe Asp Glu Val Ala Leu Gly Leu Arg Leu Arg Gly Val 
385 390 395 400 



Asp Glu Lys Glu He Glu Thr Arg Val Tyr Glu Thr Leu Lys He Cys 

405 410 415 ! 



Gly Leu Tyr Glu Phe Arg Asn Trp Pro He Ser Ala Leu Ser Phe Gly 
420 425 430 



Gin Lys Lys Arg Val Thr He Ala Ser He Leu Val Leu Gly Ala Glu 
435 440 445 
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lie lie Leu Leu Asp Glu Pro Thr Ala Gly Gin Asp Gin Lys Asn Tyr 
450 455 460 



Thr Glu lie Met Glu Phe Leu Glu Glu Leu His Gin Lys Gly His Thr 
465 470 475 480 



lie Val Met lie Thr His Asp Met Gin Leu Met Leu Asp Tyr Ser Asp 
485 490 495 



Arg Val Leu Val Met Val Asp Gly Glu Leu lie Ala Asp Thr Val Pro 
500 505 510 



Ala Ser Leu Leu Ser Asp Pro Glu Leu Leu Val Lys Ala Asn Leu Lys 
515 520 525 



Glu Thr Ser lie Phe Asn Leu Ala Lys Lys Leu Asp Val Asp Pro Leu 
530 535 540 



Asp Leu Thr Ala Phe Tyr Lys Glu Arg Arg Glu Gly Cys Lys Leu Asn 
545 550 555 560 

<210> 248 
<211> 543 
<212> PRT 

<213> Streptococcus pnexamoniae 
<400> 248 

Met Ser lie Asn Trp Gin Glu lie Leu Phe His Phe Leu Gly Gly Leu 
15 10 15 

Gly Leu Phe Leu Tyr Ser lie Lys Thr Met Gly Asp Gly Leu Gin Gin 
20 25 30 

Ala Ala Gly Asp Arg Leu Arg Phe Tyr lie Asp Lys Tyr Thr Ser Asn 

35 40 45 

Pro Phe Phe Gly Val Leu Val Gly He Gly Met Thr Ala Leu He Gin 
50 55 60 

Ser Ser Ser Gly Val Thr Val He Thr Val Gly Leu Val Ser Ala Gly 
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Leu Leu Thr Leu Arg Gin Ala lie Gly lie Val Met Gly Ala Asn lie 



Gly Thr Thr Val Thr Ser Phe Leu lie Gly Phe Lys Leu Gly Asn Tyr 
100 105 110 



Ala Leu Pro Met Leu Phe He Gly Ala Val Cys Leu Phe Phe Thr Lys 
115 120 125 



Asn Arg Thr Val Asn Asn He Gly Arg He Leu Phe Gly Val Gly Gly 
130 135 140 



He Phe Phe Ala Leu Asn Leu Met Ser Gly Ala Met Ala Pro Leu Lys 

145 150 155 160 



Asp Leu Gin Val Phe Lys Asp Tyr Met He Glu Leu Ser Lys Asn Pro 
165 170 175 



Val Leu Gly Val Phe Val Gly Thr Gly Leu Thr Leu Leu He Gin Ala 
180 185 190 



Ser Ser Ala Thr He Gly He Leu Gin Asn Leu Tyr Ala Gly Asn Leu 
195 200 205 



He Asp Leu Gin Gly Ala Leu Pro Val Leu Phe Gly Asp Asn He Gly 
210 215 220 



Thr Thr He Thr Ala He He Ala Ser Leu Gly Ala Asn He Ala Ala 
225 230 235 240 



Lys Arg Val Ala Gly Ala His Val Ala Phe Asn Val He Gly Thr Val 
245 250 255 



Val Cys Val He Phe Leu Val Pro Phe Thr Val Leu He His Trp Phe 
260 265 270 



Glu Ala Thr Leu Asn Leu Ala Pro Glu Met Thr He Ala Phe Ala His 
275 280 285 



Gly Thr Phe Asn He Thr Asn Thr He Val Gin Phe Pro Phe He Gly 
290 295 300 
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Ala Leu Ala Tyr Phe Val Thr Lys lie lie Pro Gly Glu Asp Glu Val 
305 310 315 320 



Val Lys Tyr Glu Pro Leu Tyr Leu Asp Glu His Phe lie Lys Gin Ala 
325 330 335 



Pro Ser He Ala Leu Gly Asn Ala Lys Lys Glu Leu Leu His Leu Gly 
340 345 350 



Asn Tyr Ala Ala Lys Ala Phe Asp Leu Ser Tyr Lys Tyr He He Asp 
355 360 365 



Leu Asp Glu Lys Val Ala Glu Lys Gly His Lys Thr Glu Glu Ala He 
370 375 380 



Asn Thr He Asp Glu Gin Leu Thr Arg Tyr Leu He Ala Leu Ser Ser 
385 390 395 400 



Glu Ala Leu Ser Gin Lys Glu Ser Glu Val Leu Thr Asn He Leu Asp 
405 410 415 



Ser Ser Arg Asp Leu Glu Arg He Gly Asp His Thr Glu Ala Leu Leu 
420 425 430 



Asn Leu Thr Asp Tyr Leu Gin Arg Lys Asn Val Glu Phe Ser Asp Ala 
435 440 445 



Ala Leu Lys Glu Leu Glu Glu Val Tyr Arg Gin Thr Ser Asp Phe He 
450 455 460 



Lys Asp Ala Leu Asp Ser Val Glu Asn Asn Asp He Glu Lys Ala Arg 
465 470 475 480 



Ser Leu Val Glu Arg His Glu Ala He Asn Lys He Glu Arg Val Leu 
485 490 495 



Arg Lys Thr His He Lys Arg Leu Asn Lys Gly Glu Cys Ser Thr Gin 
500 505 510 



Ala Gly Val Asn Phe He Asp He He Ser His Tyr Thr Arg Val Ser 
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Asp His Ala Met Asn Leu Ala Glu Lys Val Phe Ala Glu Gin He 
530 535 540 



<210> 249 
<211> 1659 
<212> PRT 

<213> Streptococcus pneiraioniae 

<400> 249 

Met Lys Asn Pro Phe Phe Glu Arg Arg Cys Arg Tyr Ser He Arg Lys 
15 10 15 

Leu Ser Val Gly Ala Cys Ser Leu Met He Gly Ala Val Leu Phe Ala 
20 25 30 

Gly Pro Ala Leu Ala Glu Glu Thr Ala Val Pro Glu Asn Ser Gly Ala 



Asn Thr Glu Leu Val Ser Gly Glu Ser Glu His Ser Thr Asn Glu Ala 
50 55 60 



Asp Lys Gin Asn Glu Gly Glu His Ala Arg Glu Asn Lys Leu Glu Lys 



Ala Glu Gly Val Ala He Ala Ser Glu Thr Ala Ser Pro Ala Ser Asn 



Glu Ala Ala Thr Thr Glu Thr Ala Glu Ala Ala Ser Ala Ala Lys Pro 
100 105 110 



Glu Glu Lys Ala Ser Glu Val Val Ala Glu Thr Pro Ser Ala Glu Ala 
115 120 125 



Lys Pro Lys Ser Asp Lys Glu Thr Glu Ala Lys Pro Glu Ala Thr Asn 
130 135 140 



Gin Gly Asp Glu Ser Lys Pro Ala Ala Glu Ala Asn Lys Thr Glu Lys 
145 150 155 160 



Glu Val Gin Pro Asp Val Pro Lys Asn Thr Glu Lys Thr Leu Lys Pro 



-234- 



wo 02/083855 



PCT/LS02/11524 



Lys Glu lie Lys Phe Asn Ser Trp Glu Glu Leu Leu Lys Trp Glu Pro 
180 185 190 



Gly Ala Arg Glu Asp Asp Ala lie Asn Arg Gly Ser Val Val Leu Ala 
195 200 205 



Ser Arg Arg Thr Gly His Leu Val Asn Glu Lys Ala Ser Lys Glu Ala 
210 215 220 



Lys Val Gin Ala Leu Ser Asn Thr Asn Ser Lys Ala Lys Asp His Ala 
225 230 235 240 



Ser Val Gly Gly Glu Glu Phe Lys Ala Tyr Ala Phe Asp Tyr Trp Gin 
245 250 255 



Tyr Leu Asp Ser Met Val Phe Trp Glu Gly Leu Val Pro Thr Pro Asp 
260 255 270 



Val He Asp Ala Gly His Arg Asn Gly Val Pro Val Tyr Gly Thr Leu 
275 280 285 



Phe Phe Asn Trp Ser Asn Ser He Ala Asp Gin Glu Arg Phe Ala Glu 
290 295 300 



Ala Leu Lys Gin Asp Ala Asp Gly Ser Phe Pro He Ala Arg Lys Leu 
305 310 315 320 



Val Asp Met Ala Lys Tyr Tyr Gly Tyr Asp Gly Tyr Phe He Asn Gin 
325 330 335 



Glu Thr Thr Gly Asp Leu Val Lys Pro Leu Gly Glu Lys Met Arg Gin 
340 345 350 



Phe Met Leu Tyr Ser Lys Glu Tyr Ala Ala Lys Val Asn His Pro He 
355 360 365 



Lys Tyr Ser Trp Tyr Asp Ala Met Thr Tyr Asn Tyr Gly Arg Tyr His 
370 375 380 
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Gin Asp Gly Leu Gly Glu Tyr Asn Tyr Gin Phe Met Gin Pro Glu Gly 

385 390 395 400 



Asp Lys Val Pro Ala Asp Asn Phe Phe Ala Asn Phe Asn Trp Asp Lys 
405 410 415 



Ala Lys Asn Asp Tyr Thr lie Ala Thr Ala Asn Trp lie Gly Arg Asn 
420 425 430 



Pro Tyr Asp Val Phe Ala Gly Leu Glu Leu Gin Gin Gly Gly Ser Tyr 
435 440 445 



Lys Thr Lys Val Lys Trp Asn Asp lie Leu Asp Glu Asn Gly Lys Leu 
450 455 460 



Arg Leu Ser Leu Gly Leu Phe Ala Pro Asp Thr lie Thr Ser Leu Gly 
465 470 475 480 



Lys Thr Gly Glu Asp Tyr His Lys Asn Glu Asp lie Phe Phe Thr Gly 
485 490 495 



Tyr Gin Gly Asp Pro Thr Gly Gin Lys Pro Gly Asp Lys Asp Trp Tyr 
500 505 510 



Gly He Ala Asn Leu Val Ala Asp Arg Thr Pro Ala Val Gly Asn Thr 
515 520 525 



Phe Thr Thr Ser Phe Asn Thr Gly His Gly Lys Lys Trp Phe Val Asp 
530 535 540 



Gly Lys Val Ser Lys Asp Ser Glu Trp Asn Tyr Arg Ser Val Ser Gly 
545 550 555 560 



Val Leu Pro Thr Trp Arg Trp Trp Gin Thr Ser Thr Gly Glu Lys Leu 

555 570 575 



Arg Ala Glu Tyr Asp Phe Thr Asp Ala Tyr Asn Gly Gly Asn Ser Leu 
580 585 590 



Lys Phe Ser Gly Asp Val Ala Gly Lys Thr Asp Gin Asp Val Arg Leu 
595 600 605 
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Tyr Ser Thr Lys Leu Glu Val Thr Glu Lys Thr Lys Leu Arg Val Ala 
610 615 620 



His Lys 61y Gly Lys Gly Ser Lys Val Tyr Met Ala Phe Ser Thr Thr 
625 630 635 640 



Pro Asp Tyr Lys Phe Asp Asp Ala Asp Ala Trp Lys Glu Leu Thr Leu 
645 650 655 



Ser Asp Asn Trp Thr Asn Glu Glu Phe Asp Leu Ser Ser Leu Ala Gly 
660 665 670 



Lys Thr lie Tyr Ala Val Lys Leu Phe Phe Glu His Glu Gly Ala Val 

675 680 685 



Lys Asp Tyr Gin Phe Asn Leu Gly Gin Leu Thr He Ser Asp Asn His 
690 695 700 



Gin Glu Pro Gin Ser Pro Thr Ser Phe Ser Val Val Lys Gin Ser Leu 
705 710 715 720 



Lys Asn Ala Gin Glu Ala Glu Ala Val Val Gin Phe Lys Gly Asn Lys 
725 730 735 



Asp Ala Asp Phe Tyr Glu Val Tyr Glu Lys Asp Gly Asp Ser Trp Lys 
740 745 750 



Leu Leu Thr Gly Ser Ser Ser Thr Thr He Tyr Leu Pro Lys Val Ser 
755 760 765 



Arg Ser Ala Ser Ala Gin Gly Thr Thr Gin Glu Leu Lys Val Val Ala 
770 775 780 



Val Gly Lys Asn Gly Val Arg Ser Glu Ala Ala Thr Thr Thr Phe Asp 
785 790 795 800 



Trp Gly Met Thr Val Lys Asp Thr Ser Leu Pro Lys Pro Leu Ala Glu 
805 810 815 



Asn He Val Pro Gly Ala Thr Val He Asp Ser Thr Phe Pro Lys Thr 
820 825 830 
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Glu Gly Gly Glu Gly lie Glu Gly Met Leu Asn Gly Thr lie Thr Ser 
835 840 845 



Leu Ser Asp Lys Tip Ser Ser Ala Gin Leu Ser Gly Ser Val Asp lie 
850 855 850 



Arg Leu Thr Lys Pro Arg Thr Val Val Arg Trp Val Met Asp His Ala 
865 870 875 880 



Gly Ala Gly Gly Glu Ser Val Asn Asp Gly Leu Met Asn Thr Lys Asp 
885 890 895 



Phe Asp Leu Tyr Tyr Lys Asp Ala Asp Gly Glu Trp Lys Leu Ala Lys 
900 905 910 



Glu Val Arg Gly Asn Lys. Ala His Val Thr Asp lie Thr Leu Asp Lys 
915 920 925 



Pro lie Thr Ala Gin Asp Trp Arg Leu Asn Val Val Thr Ser Asp Asn 
930 935 940 



Gly Thr Pro Trp Lys Ala lie Arg lie Tyr Asn Trp Lys Met Tyr Glu 
945 950 955 960 



Lys Leu Asp Thr Glu Ser Val Asn lie Pro Met Ala Lys Ala Ala Ala 
965 970 975 



Arg Ser Leu Gly Asn Asn Lys Val Gin Val Gly Phe Ala Asp Val Pro 
980 985 990 



Ala Gly Ala Thr lie Thr Val Tyr Asp Asn Pro Asn Ser Gin Thr Pro 
995 1000 1005 



Leu Ala Thr Leu Lys Ser Glu Val Gly Gly Asp Leu Ala Ser Ala 
1010 1015 1020 



Pro Leu Asp Leu Thr Asn Gin Ser Gly Leu Leu Tyr Tyr Arg Thr 
1025 1030 1035 



Gin Leu Pro Gly Lys Glu lie Ser Asn Val Leu Ala Val Ser Val 
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Pro Lys Asp Asp Arg Arg lie Lys Ser Val Ser Leu Glu Thr Gly 
1055 1060 1065 



Pro Lys Lys Thr Ser Tyr Ala Glu Gly Glu Asp Leu Asp Leu Arg 
1070 1075 1080 



Gly Gly Val Leu Arg Val Gin Tyr Glu Gly Gly Thr Glu Asp Glu 
1085 1090 1095 



Leu lie Arg Leu Thr His Ala Gly Val Ser Val Ser Gly Phe Asp 
1100 1105 1110 



Thr His His Lys Gly Glu Gin Asn Leu Thr Leu Gin Tyr Leu Gly 
1115 1120 1125 



Gin Pro Val Asn Ala Asn Leu Ser Val Thr Val Thr Gly Gin Asp 
1130 1135 1140 



Glu Ala Ser Pro Lys Thr lie Leu Gly lie Glu Val Ser Gin Glu 
1145 1150 1155 



Pro Lys Lys Asp Tyr Leu Val Gly Asp Ser Leu Asp Leu Ser Glu 
1160 1165 1170 



Gly Arg Phe Ala Val Ala Tyr Ser Asn Asp Thr Met Glu Glu His 
1175 1180 1185 



Ser Phe Thr Asp Glu Gly Val Glu lie Ser Gly Tyr Asp Ala Gin 
1190 1195 , 1200 



Lys Thr Gly Arg Gin Thr Leu Thr Leu His Tyr Gin Gly His Glu 
1205 1210 1215 



Val Ser Phe Asp Val Leu Val Ser Pro Lys Ala Ala Leu Asn Asp 
1220 1225 1230 



Glu Tyr Leu Lys Gin Lys Leu Ala Glu Val Glu Ala Ala Lys Asn 
1235 1240 1245 
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Lys Val Val Tyr Asn Phe Ala Ser Ser Glu Val Lys Glu Ala Phe 
1250 1255 1260 



Leu Lys Ala lie Glu Ala Ala Glu Gin Val Leu Lys Asp His Glu 
1265 1270 1275 



Thr Ser Thr Gin Asp Gin Val Asn Asp Arg Leu Asn Lys Leu Thr 
1280 1285 1290 



Glu Ala His Lys Ala Leu Asn Gly Gin Glu Lys Phe Thr Glu Glu 
1295 1300 1305 



Lys Thr Glu Leu Asp Arg Leu Thr Gly Glu Val Gin Glu Leu Leu 
1310 1315 1320 



Ala Ala Lys Pro Asn His Pro Ser Gly Ser Ala Leu Ala Pro Leu 
1325 1330 1335 



Leu Glu Lys Asn Lys Ala Leu Val Glu Lys Val Asp Leu Ser Pro 
1340 1345 1350 



Glu Glu Leu Thr Thr Ala Lys Gin Ser Leu Lys Asp Leu Val Ala 
1355 1360 1365 



Leu Leu Lys Glu Asp Lys Pro Ala Val Phe Ser Asp Ser Lys Thr 
1370 1375 1380 



Gly Val Glu Val His Phe Ser Asn Lys Glu Lys Thr Val He Lys 
1385 1390 1395 



Gly Leu Lys Val Glu Arg Val Gin Ala Ser Ala Glu Glu Lys Lys 
1400 1405 1410 



Tyr Phe Ala Gly Glu Asp Ala His Val Phe Glu He Glu Gly Leu 

1415 1420 1425 



Asp Glu Lys Gly Gin Asp Val Asp Leu Ser Tyr Ala Ser He Val 
1430 1435 1440 



Lys He Pro He Glu Lys Asp Lys Lys Val Lys Lys Val Phe Phe 
1445 1450 1455 
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Leu Pro Glu Gly Lys Glu Ala Val Glu Leu Ala Phe Glu Gin Thr 
1460 1465 1470 



Asp Ser His Val lie Phe Thr Ala Pro His Phe Thr His Tyr Ala 
1475 1480 1485 



Phe Val Tyr Glu Ser Ala Glu Lys Pro Gin Pro Ala Lys Pro Ala 
1490 1495 1500 



Pro Gin Asn Thr Val Leu Pro Lys Pro Thr Tyr Gin Pro Thr Ser 
1505 1510 1515 



Asp Gin Gin Lys Ala Pro Lys Leu Glu Val Gin Glu Glu Lys Val 
1520 1525 1530 



Ala Phe His Arg Gin Glu His Glu Asn Thr Glu Met Leu Val Gly 
1535 1540 1545 



Glu Gin Arg Val He He Gin Gly Arg Asp Gly Leu Leu Arg His 
1550 1555 1560 



Val Phe Glu Val Asp Glu Asn Gly Gin Arg Arg Leu Arg Ser Thr 
1565 1570 1575 



Glu Val He Gin Glu Ala He Pro Glu He Val Glu He Gly Thr 
1580 1585 1590 



Lys Val Lys Thr Val Pro Ala Val Val Ala Thr Gin Glu Lys Pro 
1595 1600 1605 



Ala Gin Asn Thr Ala Val Lys Ser Glu Glu Ala Ser Lys Gin Leu 
1610 1615 1620 



Pro Asn Thr Gly Thr Ala Asp Ala Asn Glu Ala Leu He Ala Gly 
1625 1630 1635 



Leu Ala Ser Leu Gly Leu Ala Ser Leu Ala Leu Thr Leu Arg Arg 
1640 1645 1650 



Lys Arg Glu Asp Lys Asp 
1655 
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<210> 250 
<211> 320 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 250 

Met Val Thr lie He Asn He Gly Gly Ser Tyr Tyr Leu Gin Gly He 
15 10 15 

Leu Asp Glu Tyr He Pro Asn Gin Met Lys Ser Thr Leu Gly He He 
20 25 30 

Ser Val Gly Leu Val He Thr Tyr He Leu Gin Gin Val Met Ser Phe 
35 40 45 

Ser Arg Asp Tyr Leu Leu Thr Val Leu Ser Gin Arg Leu Ser He Asp 
50 55 60 

Val He Leu Ser Tyr He Arg His He Phe Glu Leu Pro Met Ser Phe 



Phe Ala Thr Arg Arg Thr Gly Glu He He Ser Arg Phe Thr Asp Ala 
85 90 95 



Asn Ser He He Asp Ala Leu Ala Ser Thr He Leu Ser Leu Phe Leu 
100 105 110 



Asp Val Ser He Leu He Leu Val Gly Gly Val Leu Leu Ala Gin Asn 

115 120 125 



Pro Asn Leu Phe Leu Leu Ser Leu He Ser He Pro He Tyr Met Phe 
130 135 140 



He He Phe Ser Phe Met Lys Pro Phe Glu Lys Met Asn His Asp Val 
145 150 155 160 



Met Gin Ser Asn Ser Met Val Ser Ser Ala He He Glu Asp He Asn 
165 170 175 



Gly He Glu Thr He Lys Ser Leu Thr Ser Glu Glu Asn Arg Tyr Gin 
180 185 190 
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Asn He Asp Ser Glu Phe Val Asp Tyr Leu Glu Lys Ser Phe Lys Leu 
195 200 205 



Ser Lys Tyr Ser He Leu Gin Thr Ser Leu Lys Gin Gly Thr Lys Leu 
210 215 220 



Val Leu Asn He Leu He Leu Trp Phe Gly Ala Gin Leu Val Met Ser 

225 230 235 240 



Ser Lys He Ser He Gly Gin Leu He Thr Phe Asn Thr Leu Phe Ser 
245 250 255 



Tyr Phe Thr Thr Pro Met Glu Asn He He Asn Leu Gin Thr Lys Leu 
260 265 270 



Gin Ser Ala Lys Val Ala Asn Asn Arg Leu Asn Glu Val Tyr Leu Val 
275 280 285 



Glu Ser Glu Phe Gin Val Gin Glu Asn Pro Val His Ser His Phe Leu 
290 295 300 



Met Gly Asp He Glu Phe Asp Asp Leu Ser Tyr Lys Tyr Gly Phe Gly 
305 310 . 315 320 

<210> 251 

<211> 77 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 251 

Met Tyr Lys His Leu Phe Phe Leu Asp Ser Lys Thr Leu Asp Arg Leu 
1 5 10 15 

Thr Pro Tyr He Leu Val Leu Ala Ser Asp Thr He Ala Phe Asn Val 
20 25 30 

Phe Val Leu Thr Phe Val Ser Ala Val Val phe Asn Phe Leu Asn Ser 
35 40 45 

Met Leu Ala Leu Met Ala He Phe He Gly Ala Gly Tyr Val Val Gly 
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Phe Trp Leu Leu lie Leu Asn Glu Asn Gin Arg Ala Asn 
65 70 75 

<210> 252 

<211> 203 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 252 

Met Glu Phe Phe Asp Lys Phe His Ala Leu Cys Phe Gly Phe Leu Val 
15 10 15 

Leu He He Val He Thr Val Pro Tyr Thr He Asn His Gly Gly Phe 

20 25 30 

Phe Gin Asn Glu Ser Ala Leu He Leu Val Ser Leu Leu Val Thr Ser 
35 40 45 

Leu Ser Val Ala Tyr Ala Arg Lys Phe Glu Met He Ser Phe Gly Met 
50 55 60 

Leu Ser Lys Lys Gin Leu Leu Leu Phe He Ala He Phe Leu Leu Ser 



Val Leu Glu Thr Leu Val Tyr He His Phe Phe Ala Val Ser Ser Gly 
85 90 95 



Ser Gly Val Gin His Leu Ala Glu Val Ser Arg Gly He Ser Leu Ser 

100 105 110 



Leu He Leu Thr Thr Ser Val Phe Gly Pro He Gin Glu Glu Leu He 
115 120 125 



Phe Arg Gly Leu Leu Gin Gly Ala Val Phe Asp Asn Ser Trp Leu Gly 
130 135 140 



Leu Val Leu Thr Ser Ser Leu Phe Ser Phe Met His Gly Pro Ser Asn 
145 150 155 160 



Val Pro Ser Phe He Phe Tyr Leu Leu Gly Gly Leu Leu Leu Gly Phe 
165 170 175 
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Ala Tyr Lys Lys Ser Gin Asn Leu Trp Val Ser Thr Leu Val His Met 
180 185 190 



<210> 253 
<211> 612 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 253 

Met Ser Tyr Lys Asp Thr Val Gin Lys lie Leu Asp Val lie Gly Gly 
15 10 15 



Glu Lys Asn Val Asn Arg Val Thr His Cys Val Thr Arg Leu Arg Leu 



Glu Leu Lys Asp Glu Asn Leu Val Asn Asp Asp Asp Val Lys Lys lie 



Pro Gly Val He Gly He Met Lys Lys Asn Gly Gin Tyr Gin He He 



Leu Gly Asn Asp Val Ala Asn Tyr Tyr Lys Glu Phe Val Lys Leu Gly 



Asn Phe Glu Ser Asp Ser Val Val Gin Gly His Lys Gly Asn He Leu 



Glu Arg He He Glu Tyr He Ala Gly Ser Met Thr Pro He He Pro 
100 105 110 



Ala Met Leu Gly Gly Gly Met Leu Lys Val Leu Val He He Leu Pro 
115 120 125 



Met Leu Gly He Leu Gin Ser Asp Ser Gin Thr He Ala Phe Leu Thr 
130 135 140 



Phe Phe Gly Asp Ala Pro Tyr Tyr Phe Leu Pro Leu Leu Leu Ala Tyr 
145 150 155 160 
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Ser Ala Ser Gin Lys Leu Lys Val Thr Ser Thr Leu Ala Met Ser Val 
165 170 175 



Ala Gly Val Leu Leu His Pro Asn Phe Val Gin Met Val Gin Ser Gly 
180 185 190 



Asn Pro Leu Ser Leu Phe Gly Ala Pro Val Thr Pro Ala Ser Tyr Gly 

195 200 205 



Ser Ser Val Val Pro lie Leu lie Met Val Trp Leu Met Lys Tyr lie 
210 215 220 



Glu Lys lie He Ala Lys Leu Thr Leu Ala He Thr Lys Ser Phe Leu 
225 230 235 240 



Gin Pro Thr Leu Val Leu Leu Val Ser Ser Cys He Ala Leu Val Val 
245 250 255 



Val Gly Pro He Gly Val He Val Gly Glu Gly Leu Ser Asn Leu Val 
260 265 270 



Gly Gin Met Tyr Gly Val Ala Gly Trp Leu Thr Leu Ala He Leu Gly 
275 280 285 



Ala He Met Pro Phe He Val Met Thr Gly Met His Trp Ala Phe Ala 
290 295 300 



Pro He Phe Leu Ala Ala Ser He Ala Thr Pro Asp Val Leu He Leu 
305 310 315 320 



Pro Ala Met Leu Gly Ser Asn Leu Ala Gin Gly Ala Ala Ser Met Ala 
325 330 335 



Val Ala Leu Lys Ser Lys Asn Asn Asn Thr Lys Gin He Ala Phe Ala 
340 345 350 



Ala Gly Phe Ser Ala Leu Leu Ala Gly He Thr Glu Pro Ala Leu Tyr 
355 360 365 



Gly Val Thr Leu Lys Tyr Lys Lys Pro Leu Tyr Ala Ala Met He Gly 
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Gly Gly Leu Ala Gly Leu Phe Ala Gly Leu Thr Ser Val Lys Ala Tyr 
385 390 395 400 



Leu Phe Ala Val Pro Ser Leu He Ala Leu Pro Gin Phe He Tyr Ser 
405 410 415 



Asp Val Pro Ser Asn He Val Asn Ala Leu He Val Ala Val He Ser 
420 425 430 



Val Val He Thr Phe Val Leu Ala Tyr He Phe Gly He Asp Glu Glu 
435 440 445 



Glu Ser Ser Ser Asn Leu Glu Val Glu Ala Gly Val Ser Asn Lys Lys 
450 455 460 



Met He Phe Ser Pro He Ser Gly Glu He He Pro Leu Ser Asp Val 
465 470 475 480 



Gin Asp Lys Thr Phe Ser Asp Lys Leu He Gly Asp Gly Val Ala He 
485 490 495 



He Pro Ser Glu Gly Lys Val Tyr Ala Pro Phe Asp Gly Lys He Thr 
500 , 505 510 



Asn He Phe Pro Thr Lys His Ala He Gly Leu Lys Ser Asp Glu Gly 
515 520 525 



Val Glu Leu Leu He His He Gly Leu Asp Thr Val Glu Leu Lys Gly 
530 535 540 



Gin Gly Phe He Ser His Val Glu Glu Gly Asp Arg Val Phe Lys Asn 
545 550 555 560 



Gin Leu He Phe Glu Met Asp Leu Asn Leu He Lys Thr Lys Gly Tyr 
565 570 575 



Glu Thr Val Thr Pro Val He Val Thr Asn Thr Asn Asp Phe Leu Asp 
580 585 590 
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Val Leu Val Leu Pro Asn Asn Gin Thr He Glu His Ser Lys Glu Leu 
595 600 605 



Leu Val He Leu 
510 



<210> 254 
<211> 75 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 254 

Met Val Gly He Ala Lys Ser Phe Trp He Lys Ser Ala Lys Arg Thr 
15 10 15 

Val Val Ser Leu He Leu Asn Leu Leu Leu Leu Ala Val Thr Leu He 
20 25 30 

Lys Trp Gly Ala Asn Ser Cys lie Ser Cys Lys Ala Glu He Met Leu 



Ser Leu Pro Thr Ala Gly Phe Gly Gly Asn Thr Ser Asn Glu Ser Asp 
50 55 60 



Gly Val Trp Arg Asp He Cys Asn Asn Leu Phe 



<210> 255 
<211> 219 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 255 

Met Glu Ser He Leu Glu Val Leu Thr Pro Asp Asn Leu Val Phe He 
15 10 15 



Phe Lys Gly Phe Gly Leu Thr Leu Tyr He Ser Leu He Ala He He 



Leu Ser Thr He He Gly Thr Val Leu Ala Val Thr Arg Asn Gly Lys 



Asn Pro Val Leu Arg He He Ser Ser He Tyr He Glu Phe Val Arg 
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Asn Val Pro Asn Leu Leu Trp lie Phe Thr lie Phe Leu Val Phe Lys 
65 70 75 80 



Met Lys Ser Thr Pro Ala Gly He Thr Ala Phe Thr Leu Phe Thr Ser 



Ala Ala Leu Ala Glu He He Arg Gly Gly Leu Asn Ala Val Asp Lys 
100 105 110 



Gly Gin Tyr Glu Ala Gly Met Ser Gin Gly Phe Thr Ser Ala Gin He 
115 120 125 



Leu Tyr Tyr He He Leu Pro Gin Ala He Arg Lys Met Leu Pro Ala 
130 135 140 



He He Ser Gin Phe Val Thr Val He Lys Asp Thr Ser Leu Leu Tyr 
145 150 155 160 



Ser Val He Ala Leu Gin Glu Leu Phe Gly Ala Ser Gin He Leu Met 
165 170 175 



Gly Arg Tyr Phe Glu Pro Glu Gin Val Phe Ser Leu Tyr He Leu He 
180 185 190 



Ala Leu He Tyr Phe Ser Phe Asn Leu Ala He Ser Ser Leu Ser His 
195 200 205 



Met Leu Ala Lys Arg Trp Gin Gin Ala Ala Glu 
210 215 



<210> 256 
<211> 252 

<212> PRT 

<213> Streptococcus pneiimoniae 
<400> 256 

Met Ala Leu Val Glu Phe Lys Asn Val Glu Lys Tyr Tyr Gly Asp Tyr 
15 10 15 

His Ala Phe Arg Asn He Asn Leu Arg Phe Glu Lys Gly Gin Val Val 
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Val Leu Leu 6ly Pro Ser Gly Ser Gly Lys Ser Thr Leu lie Arg Thr 



lie Asn Gly Leu Glu Thr Val Asp Lys Gly Ser Leu Leu Val Asn Gly 



His Gin Val Ala Gly Ala Ser Gin Lys Asp Leu Val Pro Leu Arg Lys 



Glu Val Gly Met Val Phe Gin His Phe Asn Leu Tyr Pro His Lys Ala 



Val Leu Glu Asn Val Thr Leu Ala Pro lie Glu Val Leu Gly He Asp 
100 105 110 



Lys Lys Glu Ala Glu Lys Thr Ala Gin Lys Tyr Leu Glu Phe Val Asn 
115 . 120 125 



Met Trp Asp Lys Lys Asp Ser Tyr Pro Ala Met Leu Ser Gly Gly Gin 

130 135 140 



Lys Gin Arg He Ala He Ala Arg Gly Leu Ala Met His Pro Glu Leu 
145 150 155 160 



Leu Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Thr He Gly 
165 170 175 



Asp Val Leu Ala Val Met Gin Lys Leu Ala His Asp Gly Met Asn Met 
180 185 190 



He He Val Thr His Glu Met Gly Phe Ala Arg Glu Val Ala Asp Arg 
195 200 205 



He He Phe Met Ala Asp Gly Glu Val Leu Val Asp Thr Thr Asp Val 
210 215 220 



Asp Asn Phe Phe Asp Asn Pro Ser Glu Pro Arg Ala Gin Gin Phe Leu 
225 230 235 240 
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Ser Lys He He Asn His Glu Ser Asp Lys Val Lys 
245 250 



<210> 257 
<211> 406 
<212> PUT 

<213> Streptococcus pneumoniae 
<400> 257 

Met Tyr Arg Tyr Gin He Gly He Pro Thr Leu Glu Tyr Asp Gin Phe 
15 10 15 



Val Lys Glu His Glu Leu Ala Asn Val Leu Gin Ser Ser Ala Trp Glu 



Glu Val Lys Ser Asn Trp Gin His Glu Lys Phe Gly Val Tyr Arg Glu 



Glu Lys Leu Leu Ala Thr Ala Ser He Leu He Arg Thr Leu Pro Leu 



Gly Tyr Lys Met Phe Tyr He Pro Arg Gly Pro He Leu Asp Tyr Gly 
65 70 75 80 



Asp Lys Glu Leu Leu Asn Phe Ala He Gin Ser He Lys Ser Tyr Ala 



Arg Ser Lys Arg Ala Val Phe Val Thr Phe Asp Pro Ser He Cys Leu 
100 105 110 



Ser Gin Ser Leu He Asn Gin Glu Lys Thr Glu Phe Pro Glu Asn Leu 
115 120 125 



Ala He He Asp Ser Leu Gin Gin Met Gly Val Arg Trp Ser Gly Lys 
130 135 140 



Thr Glu Glu Met Gly Asp Thr He Gin Pro Arg He Gin Ala Lys He 
145 150 155 160 



Tyr Lys Glu Asn Phe Glu Glu Asp Lys Leu Ser Lys Ser Thr Lys Gin 
165 170 175 
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Ala lie Arg Thr Ala Arg Asn Lys Gly Leu Glu He Gin Tyr Gly Gly 
180 185 190 



Leu Glu Leu Leu Asp Ser Phe Ser Glu Leu Met Lys Lys Thr Glu Lys 
195 200 205 



Arg Lys Glu He His Leu Arg Asn Glu Ala Tyr Tyr Lys Lys Leu Leu 
210 215 220 



Asp Asn Phe Lys Asp Lys Ala Tyr He Thr Leu Ala Thr Leu Asp Val 
225 230 235 240 



Ser Lys Arg Ser Gin Glu Leu Glu Glu Gin Leu Ala Lys Asn Arg Ala 
245 250 255 



Leu Glu Glu Thr Phe Thr Glu Ser Thr Arg Thr Ser Lys Val Glu Ala 
260 265 270 



Gin Lys Lys Glu Lys Glu Arg Leu Leu Glu Glu Leu Thr Phe Leu Gin 
275 280 285 



Glu Tyr He Asp Val Gly Gin Ala Arg Val Pro Leu Ala Ala Thr Leu 
290 295 300 



Ser Leu Glu Phe Gly Thr Thr Ser Val Asn He Tyr Ala Gly Met Asp 
305 310 315 320 



Asp Asp Phe Lys Arg Tyr Asn Ala Pro He Leu Thr Trp Tyr Glu Thr 
325 330 335 



Ala Arg Tyr Ala Phe Glu Arg Gly Met He Trp Gin Asn Leu Gly Gly 
340 345 350 



Val Glu Asn Ser Leu Asn Gly Gly Leu Tyr His Phe Lys Glu Lys Phe 

355 360 ' 365 



Asn Pro Thr He Glu Glu Tyr Leu Gly Glu Phe Thr Met Pro Thr His 
370 375 380 



Pro Leu Tyr Pro Leu Leu Arg Leu Ala Leu Asp Phe Arg Lys Thr Leu 
385 390 395 400 
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Arg Lys Lys His Arg Lys 
405 



<210> 258 

<211> 194 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 258 

Met Lys Glu He Phe Met Ala Lys Lys Gly Thr Leu Thr Gly Leu Leu 



Leu Phe Gly He Phe Phe Gly Ala Gly Asn Leu He Phe Pro Pro Ser 



Leu Gly Ala Leu Ser Gly Glu His Phe Leu Pro Ala He Ala Gly Phe 



Val Phe Ser Gly Val Gly He Ala Val Leu Thr Leu He He Gly Thr 



Leu Asn Pro Lys Gly Tyr He Tyr Glu He Ser Thr Lys He Ala Pro 
65 70 75 80 



Trp Phe Ala Thr Leu Tyr Leu Ser Val Leu Tyr Leu Ser He Gly Pro 
85 90 95 



Phe Phe Ala Thr Pro Arg Thr Ala Thr Tlir Ala Tyr Glu Val Gly He 
100 105 110 



Ser Pro Leu Leu Ser Asp Ala Asn Lys Gly Leu Gly Leu He Val Phe 
115 120 125 



Thr Val Leu Tyr Phe Ala Ala Ala Tyr Leu He Ser Leu Asn Pro Ser 
130 135 140 



Lys He Leu Asp Arg He Gly Arg He Leu Tlir Pro Val Phe Ala He 
145 150 155 160 



Leu He Val He Leu Val Val Leu Gly Ala He Lys Tyr Gly Gly Thr 
165 170 175 
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Ser Pro Gin Ala Ala Ser Leu Leu He Lys Leu Leu Pro Leu Val Gin 
180 185 190 



<210> 259 
<211> 561 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 259 

Met Lys Gly Gly Thr Pro Gly Val Tyr He Leu Ser Gin Ala Thr Gin 
15 10 15 

Glu He Phe Gly Ser Thr Ala Gin Leu Phe Leu Ala Ala Met Val Thr 



Val Thr Cys Phe Thr Thr Thr Val Gly Leu He Val Ser Thr Ala Glu 
35 40 45 



Phe Phe Asn Glu Arg Phe Pro Gin He Ser Tyr Lys Val Tyr Ala Thr 



Ala Phe Thr Leu He Gly Phe Ala He Ala Asn Leu Gly Leu Asp Ala 



He He Lys Tyr Ser He Pro Val Leu Val He Leu Tyr Pro He Thr 



He Ala He Val Met He Val He Val Asn Lys Phe Val Ala Leu Ser 
100 105 110 



Lys Pro Gly Met Gin Leu Thr He Ala Val Val Thr Val He Ala He 

115 120 125 



Ala Ser Val Leu Gly Ser Ser Leu Arg Leu Ser Phe Leu Gin He Leu 
130 135 140 



Leu Ala Phe Phe Leu Leu Pro Arg His Leu Ser His Gly Trp Cys Gin 
145 150 155 160 
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Pro Leu Leu Glu Ser Cys Ser His Trp Phe Tyr Gin Thr Ser Lys Lys 
165 170 175 



Ala Met Phe Leu Lys Trp Asn Asn His Leu Asn His Phe Cys Ser Gin 
180 185 190 



Val Tyr Arg Ser Asp Phe Leu Phe Leu Ser Asp Asp Lys Cys Val lie 
195 200 205 



He Gly Ser Glu Arg Gly Glu Glu Met Asn Gin Thr Val Glu Tyr He 
210 215 220 



Lys Glu Leu Thr Ala He Ala Ser Pro Thr Gly Phe Thr Arg Glu He 

225 230 235 240 



Ala Asp Tyr Leu Val Lys Thr Leu Glu Gly Phe Gly Tyr Gin Pro Val 
245 250 255 



Arg Thr Ser Lys Gly Gly Val Asn Val Thr He Lys Gly Gin Asn Asp 
260 265 270 



Glu Gin His Arg Tyr Val Thr Ala His Val Asp Thr Leu Gly Ala He 
275 280 285 



Val Arg Ala Val Lys Pro Asp Gly Arg Leu Lys Met Asp Arg He Gly 
290 295 300 



Gly Phe Pro Trp Asn Met He Glu Gly Glu Asn Cys Thr He His Val 

305 310 315 320 



Ala Ser Thr Gly Glu Lys Val Ser Gly Thr He Leu He His Gin Thr 
325 330 335 



Ser Cys His Val Tyr Lys Asp Ala Gly Thr Ala Glu Arg Thr Gin Asp 
340 345 350 



Asn Met Glu Val Arg Leu Asp Ala Lys Val Thr Ser Glu Lys Glu Thr 
355 360 365 



Arg Ala Leu Gly He Glu Val Gly Asp Phe He Ser Phe Asp Pro Arg 
370 375 380 



-255- 



wo 02/083855 



PCT/LS02/11524 



Thr Val Val Thr Glu Thr Gly Phe lie Lys Ser Arg His Leu Asp Asp 
385 390 395 400 



Lys Val Ser Ala Ala lie Leu Leu Asn Leu Leu Arg lie Tyr Lys Glu 
405 410 415 



Glu Lys lie Glu Leu Pro Val Thr Thr His Phe Ala Phe Ser Val Phe 
420 425 430 



Glu Glu Val Gly His Gly Ala Asn Ser Asn lie Pro Ala Gin Val Val 
435 440 445 



Glu Tyr Leu Ala Val Asp Met Gly Ala Met Gly Asp Asp Gin Gin Thr 
450 455 460 



Asp Glu Tyr Thr Val Ser lie Cys Val Lys Asp Ala Ser Gly Pro Tyr 
465 470 475 480 



His Tyr Asp Phe Arg Gin His Leu Val Ala Leu Ala Lys Glu Gin Asp 
485 490 495 



He Pro Phe Lys Leu Asp He Tyr Pro Phe Tyr Gly Ser Asp Ala Ser 
500 505 510 



Ala Ala Met Ser Ala Gly Ala Glu Val Lys His Ala Leu Leu Gly Ala 
515 520 525 



Gly He Glu Ser Ser His Ser Tyr Glu Arg Thr His He Asp Ser Val 
530 535 540 



He Ala Thr Glu Arg Met Val Asp Ala Tyr Leu Lys Ser Thr Leu Val 



<210> 260 

<211> 330 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 260 

Met Ala Met He Glu Val Glu His Leu Gin Lys Asn Phe Val Lys Thr 



Val Lys Glu Pro Gly Leu Lys Gly Ala Leu Arg Ser Phe He His Pro 



Glu Lys Gin Thr Phe Glu Ala Val Lys Asp Leu Thr Phe Glu Val Pro 



Lys Gly Gin He Leu Gly Phe He Gly Ala Asn Gly Ala Gly Lys Ser 



Thr Thr He Lys Met Leu Thr Gly He Leu Lys Pro Thr Ser Gly Phe 



Cys Arg He Asn Gly Lys He Pro Gin Asp Asn Arg Gin Asp Tyr Val 



Lys Asp He Gly Val Val Phe Gly Gin Arg Thr Gin Leu Trp Trp Asp 
100 105 110 



Leu Ala Leu Gin Glu Thr Tyr Thr Val Leu Lys Glu He Tyr Asp Val 
115 120 125 



Pro Asp Ser Leu Phe His Lys Arg Met Asp Phe Leu Asn Glu Val Leu 
130 135 140 



Asp Leu Lys Asp Phe He Lys Asp Pro Val Arg Thr Leu Ser Leu Gly 
145 150 155 160 



Gin Arg Met Arg Ala Asp He Ala Ala Ser Leu Leu His Asn Pro Lys 
165 170 175 



Val Leu Phe Leu Asp Glu Pro Thr He Gly Leu Asp Val Ser Val Lys 
180 185 190 



Asp Asn He Arg Arg Ala He Thr Gin He Asn Gin Glu Glu Glu Thr 
195 200 205 



Thr He Leu Leu Thr Thr His Asp Leu Ser Asp He Glu Gin Leu Cys 
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Asp Arg He Phe Met He Asp Lys Gly Gin Glu He Phe Asp Gly Thr 
225 230 235 240 



Val Ser Gin Leu Lys Glu Thr Phe Gly Lys Met Lys Thr Leu Ser Phe 

245 250 255 



Glu Leu Leu Pro Gly Gin Ser His Leu Val Ser His Tyr Asp Gly Leu 
260 265 270 



Ser Asp Met Thr He Asp Arg Gin Gly Asn Ser Leu Asn He Glu Phe 
275 280 285 



Asp Ser Ser Arg Tyr Gin Ser Ala Asp He He Lys Gin Thr Leu Ser 
290 295 300 



Asp Phe Glu He Arg Asp Leu Lys Met Val Asp Thr Asp He Glu Asp 
305 310 315 320 



He He Arg Arg Phe Tyr Arg Lys Glu Leu 
325 330 



<210> 261 
<211> 491 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 261 

Met Asp Ala He Phe Asp Leu He Gly Lys Val Phe Asn Pro He Leu 
15 10 15 

Glu Met Gly Gly Pro Val He Met Leu He He Leu Thr Val Leu Ala 
20 25 30 

Leu Leu Phe Gly Val Lys Phe Ser Lys Ala Leu Glu Gly Gly He Lys 
35 40 45 

Leu Ala He Ala Leu Thr Gly He Gly Ala He He Gly Met Leu Asn 
50 55 60 

Thr Ala Phe Ser Ala Ser Leu Ala Lys Phe Val Glu Asn Thr Gly He 
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Gin Leu Ser lie Thr Asp Val 6ly Trp Ala Pro Leu Ala Thr lie Thr 
85 90 95 



Trp Gly Ser Ala Trp Thr Leu Tyr Phe Leu Leu He Met Leu He Val 

100 105 110 



Asn He Val Met Leu Ala Met Lys Lys Thr Asp Thr Leu Asp Val Asp 
115 120 125 



He Phe Asp He Trp His Leu Ser He Thr Gly Leu Leu He Lys Trp 
130 135 140 



Tyr Ala Asp Asn Asn Gly Val Ser Gin Gly Val Ser Leu Phe He Ala 
145 150 155 160 



Thr Ala Ala He Val Leu Val Gly Val Leu Lys He He Asn Ser Asp 
165 170 175 



Leu Met Lys Pro Thr Phe Asp Asp Leu Leu Asn Ala Pro Ser Ser Ser 
180 185 190 



Pro Met Thr Ser Thr His Met Asn Tyr Met Met Asn Pro Val He Met 
195 200 205 



Val Leu Asp Lys He Phe Glu Lys Phe Phe Pro Gly Leu Asp Lys Tyr 
210 215 220 



Asp Phe Asp Ala Ala Lys Leu Asn Lys Lys He Gly Phe Trp Gly Ser 
225 230 235 240 



Lys Phe Phe He Gly Phe He Leu Gly He Val He Gly He Met Gly 
245 250 255 



Thr Pro His Pro He Ala Gly Val Ala Asp Ala Asp Lys Trp Arg Leu 
260 265 270 



Val He Lys Gly Trp Leu Ser Leu Gly Leu Thr Ala Gly Val Ser Leu 
275 280 285 
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Glu Leu Phe Ser Leu lie Gly Ser Trp Phe lie Ala Ala Val Glu Pro 
290 295 300 



Leu Ser Gin Gly lie Thr Asn Val Ala Thr Lys Arg Leu Gin Gly Arg 
305 310 315 320 



Lys Phe Asn lie Gly Leu Asp Trp Pro Phe lie Ala Gly Arg Ala Glu 
325 330 335 



lie Trp Ala Cys Ala Asn Val Leu Ala Pro lie Met Leu He Glu Ala 
340 345 350 



Val Leu Leu Ser Lys Val Gly Asn Gly He Leu Pro Leu Ala Gly He 
355 360 365 



He Ala Met Gly Val Thr Pro Ala Leu Leu Val Val Thr Arg Gly Lys 
370 375 380 



Leu Leu Arg Met He He Phe Gly Thr Leu Leu Leu Pro Leu Phe Leu 
385 390 395 400 



Leu Ser Gly Thr Leu He Ala Pro Phe Ala Thr Glu Leu Ala Lys Gly 
405 410 415 



Val Gly Ala Phe Pro Glu Gly Val Ser Gin Thr Gin Leu He Thr His 
420 425 430 



Ser Thr Leu Glu Gly Pro He Glu Lys Leu Leu Gly Trp Thr He Gly 
435 440 445 



Asn Thr Thr Thr Gly Asp He Lys Ala He Leu Gly Ala Val Val Phe 
450 455 460 



Leu Val Phe Tyr He Gly He Phe Ala Trp Tyr Arg Lys Gin Met He 
465 470 475 480 



Lys Arg Asn Glu Glu Tyr' Ala Ala Lys Ala Lys 
485 490 



<210> 262 
<211> 106 
<212> PRT 
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<213> Streptococcus pneumoniae 

<400> 262 

Met lie Leu Thr Leu Val Val Cys lie lie Leu Thr Lys Leu Phe Arg 
15 10 15 

Leu Lys Lys Leu Gly Arg Asn Phe Ala Asp Leu Ala Phe Pro Val Leu 
20 25 30 

Val Phe Glu Tyr Tyr Leu lie Thr Ala Lys Thr Phe Thr His Asn Phe 
35 40 45 

Leu Pro Arg Leu Gly Leu Ala Leu Ser lie Leu Ala lie lie Leu Val 
50 55 60 

Phe Phe Phe Leu Leu Lys Lys Arg Ser Phe Tyr Tyr Pro Lys Phe lie 
65 70 75 80 

Lys Phe Phe Trp Arg Ala Gly Phe Leu Leu Thr Leu lie Met Tyr lie 



Glu Met lie Val Glu Leu Phe Leu Met Lys 
100 105 



<210> 263 
<211> 236 
<212> PRT 

<213> Streptococcus pneuiponiae 
<400> 263 

Met Gly His lie Phe Phe Phe Leu Ser Val Phe Leu Ala Gly lie Leu 
15 10 15 

Ser Phe Phe Ser Pro Cys lie Leu Pro Leu Leu Pro Val Tyr Thr Gly 
20 25 30 

Val Leu Leu Asp Asp Lys Asp Gly Ala Gin Ala Ser Ser Gly Lys Phe 
35 40 45 

Ser lie Ser Val Thr Ser Leu Leu Arg Thr Leu Ala Phe He Ala Gly 
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He Ser Phe He Phe He Leu Leu Gly Tyr Gly Ala Gly Phe Leu Gly 



Asp Leu Leu Tyr Ala Ser Trp Phe Gin Tyr Leu Thr Gly Ala He He 



He Leu Leu Gly Leu His Gin Met Glu He Leu His Phe Lys Gly Leu 
100 105 110 



Tyr Lys Glu Lys Arg Leu Gin Leu Gin Gly Gin Gly Gin Asn Gly Lys 
115 120 125 



Gly Tyr Ser Gin Ala Phe Leu Leu Gly Leu Thr Phe Ser Phe Ala Trp 
130 135 140 



Thr Pro Cys Val Gly Pro Val Leu Gly Ser Val Leu Ala Leu Ala Ala 
145 150 155 160 



Ser Gly Gly Ser Gly Ala Trp Gin Gly Ala Gly Leu Met Leu Val Tyr 
165 170 175 



Thr Leu Gly Leu Ala Leu Pro Phe Leu Leu Leu Ala Leu Thr Ser Ser 
180 185 190 



Tyr Val Leu Lys His Phe Arg Lys Leu His Pro Tyr Leu Gly He Leu 
195 200 205 



Lys Lys Val Gly Gly Phe Leu He He Val Met Gly Phe Leu Val Leu 
210 215 220 



Phe Gly Asn Ala Ser He Leu Ser Gin Leu Phe Glu 



<210> 264 
<211> 91 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 264 

Met Gly Met Thr Asn Leu Ser Gin Asn Arg Ala Asn Arg Asn Leu Asn 
15 10 15 
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Met Leu Asp Met His Ala Asn Cys Ser Val Ser Asp lie Gin Ser Ser 
20 25 30 

Met Ser Leu Asp Lys Phe Asn Leu Asn Trp lie Leu His Lys Leu Lys 
35 40 45 

Gly Cys Gin Leu Pro Arg Thr Ser Cys Met Lys Ser Arg Met Asp Thr 
50 55 60 

Asp Asn Phe Gin Thr Lys Leu Leu Cys His Leu Thr Phe Asn Asn Glu 
65 70 75 80 

Ser Pro lie Asp Met Leu Thr Thr Leu Asn Cys 
85 90 

<210> 265 
<211> 332 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 265 

Met Asn Lys Arg Leu Phe Ser Lys Met Ser Leu Val Thr Leu Pro lie 

15 10 15 

Leu Ala Leu Phe Ser Gin Ser Val Leu Ala Glu Glu Asn lie His Phe 
20 25 30 

Ser Ser Cys Lys Glu Ala Trp Ala Asn Gly Tyr Ser Asp He His Glu 



Gly Glu Pro Gly Tyr Ser Ala Lys Leu Asp Arg Asp His Asp Gly Val 
50 55 60 



Ala Cys Glu Leu Lys Asn Ala Pro Lys Gly Ala Phe Lys Ala Lys Gin 



Ser Thr Ala He Gin He Asn Thr Ser Ser Ala Thr Thr Ser Gly Trp 



Val Lys Gin Asp Gly Ala Trp Tyr Tyr Phe Asp Gly Asn Gly Asn Leu 
100 105 110 
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Val Lys Asn Ala Trp Gin Gly Ser Tyr Tyr Leu Lys Ala Asp Gly Lys 
115 120 125 



Met Ala Gin Ser Glu Trp lie Tyr Asp Ser Ser Tyr Gin Ala Trp Tyr 
130 135 140 



Tyr Leu Lys Ser Asp Gly Ser Tyr Ala Lys Asn Ala Trp Gin Gly Ala 
145 150 155 160 



Tyr Tyr Leu Lys Ser Asn Gly Lys Met Ala Gin Gly Glu Trp Val Tyr 
165 170 175 



Asp Ser Ser Tyr Gin Ala Trp Tyr Tyr Leu Lys Ser Asp Gly Ser Tyr 
180 185 190 



Ala Rxg Asn Ala Trp Gin Gly Asn Tyr Tyr Leu Lys Ser Asp Gly Lys 
195 200 205 



Met Ala Lys Gly Glu Trp Val Tyr Asp Ala Thr Tyr Gin Ala Trp Tyr 
210 215 220 



Tyr Leu Thr Ser Asp Gly Ser Tyr Ala Tyr Ser Thr Trp Gin Gly Asn 
225 230 235 240 



Tyr Tyr Leu Lys Ser Asp Gly Lys Met Ala Val Asn Glu Trp Val Asp 
245 250 255 



Gly Gly Arg Tyr Tyr Val Gly Ala Asp Gly Val Trp Lys Glu Val Gin 
260 265 270 



Ala Ser Thr Ala Ser Ser Ser Asn Asp Ser Asn Ser Glu Tyr Ser Ala 
275 280 285 



Ala Leu Gly Lys Ala Lys Ser Tyr Asn Ser Leu Phe His Met Ser Lys 
290 295 300 



Lys Arg Met Tyr Arg Gin Leu Thr Ser Asp Phe Asp Lys Phe Ser Asn 
305 310 315 320 



Asp Ala Ala Gin Tyr Ala lie Asp His Leu Asp Asp 
325 330 
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<210> 266 
<211> 412 
<212> PRT 

<213> Streptococcus pneiamoniae 
<400> 266 

Met lie 61u Thr Glu Lys Lys Glu Glu Arg Val Leu Leu He Gly Val 
15 10 15 

Glu Leu Gin Gly Met Asp Ser Phe Asp Leu Ser Met Glu Glu Leu Ala 
20 25 30 

Ser Leu Ala Lys Thr Ala Gly Ala Val Val Val Asp Ser Tyr Arg Gin 
35 40 45 

Lys Arg Glu Lys Tyr Asp Ser Lys Thr Phe Val Gly Ser Gly Lys Leu 



Glu Glu He Ala Leu Met Val Asp Ala Glu Glu He Thr Thr Val He 
65 70 75 80 



Val Asn Asn Arg Leu Thr Pro Arg Gin Asn Val Asn Leu Glu Glu Val 



Leu Gly Val Lys Val He Asp Arg Met Gin Leu He Leu Asp He Phe 
100 105 110 



Ala Met Arg Ala Arg Ser His Glu Gly Lys Leu Gin Val His Leu Ala 
115 120 125 



Gin Leu Lys Tyr Leu Leu Pro Arg Leu Val Gly Gin Gly He Met Leu 
130 135 140 



Ser Arg Gin Ala Gly Gly He Gly Ser Arg Gly Pro Gly Glu Ser Gin 

145 150 155 150 



Leu Glu Leu Asn Arg Arg Ser Val Arg Asn Gin He Thr Asp He Glu 
155 170 175 



Arg Gin Leu Lys Val Val Glu Lys Asn Arg Ala Thr Val Arg Glu Lys 
180 185 190 
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Arg Leu Glu Ser Ser Thr Phe Lys lie Gly Leu He Gly Tyr Thr Asn 
195 200 205 



Ala Gly Lys Ser Thr He Met Asn He Leu Thr Ser Lys Thr Gin Tyr 
210 215 220 



Glu Ala Asp Glu Leu Phe Ala Thr Leu Asp Ala Thr Thr Lys Ser He 
225 230 235 240 



His Leu Gly Gly Asn Leu Gin Val Thr Leu Thr Asp Thr Val Gly Phe 
245 250 255 



He Gin Asp Leu Pro Thr Glu Leu Val Ser Ser Phe Lys Ser Thr Leu 
260 265 270 



Glu Glu Ser Lys His Val Asp Leu Leu Val His Val He Asp Ala Ser 
275 280 285 



Asn Pro Tyr His Glu Glu His Glu Lys Thr Val Leu Ser He Met Lys 
290 295 300 



Asp Leu Asp Met Glu Asp He Pro His Leu Thr Leu Tyr Asn Lys Ala 
305 310 315 320 



Asp Leu Val Glu Asp Phe Thr Pro Thr Gin Thr Pro Tyr Thr Leu He 
325 330 335 



Ser Ala Lys Ser Glu Asp Ser Arg Glu Asn Leu Gin Ala Leu Leu Leu 
340 345 350 



Asp Lys He Lys Glu He Phe Glu Ala Phe Thr Leu Arg Val Pro Phe 
355 360 365 



Ser Lys Ser Tyr Lys He His Asp Leu Glu Ser Val Ala He Leu Glu 
370 375 380 



Glu Arg Asp Tyr Gin Glu Asp Gly Glu Val He Thr Gly Tyr He Ser 
385 390 395 400 



Glu Lys Asn Lys Trp Arg Leu Glu Glu Phe Tyr Asp 
405 410 



-266- 



wo 02/083855 



PCT/LS02/11524 



<210> 267 
<211> 84 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 267 

Met Val Tyr Leu Val Leu Gly lie Leu Leu Leu Leu Leu Tyr Val Phe 
15 10 15 

Ala Thr Pro Glu Ser lie Lys Gly Thr Val Asn lie Val Ala Met Val 
20 25 30 

Cys lie Leu Val Ala Leu Leu lie Leu Leu Val Leu Ser Phe Leu Lys 
35 40 45 

He Phe Gin Leu Pro Thr Glu He Phe Leu Ala He Ala Met Leu He 
50 55 60 

Leu Ala Tyr Phe Ser Val Arg Asp He Thr Leu Met Pro Val Lys Lys 
65 70 75 80 

Ser Lys Arg Arg 

<210> 268 
<211> 211 
<212> PRT 

<213> Streptococcus pneumoniae 
<4D0> 268 

Met Tyr Gly Val Arg Lys Leu He Val Ala Asp Tyr Asp He He Glu 
15 10 15 

Pro Ser Asn Leu Asn Arg Gin He Leu Tyr Thr Glu Ser Asp Val Gly 

20 25 30 

Lys Glu Lys He Asn Val Leu Ser Glu Lys He His Lys Tyr Asn Ser 



Asp Val Gin Val Val Pro He Ser He Lys Val Ser Ser Val Glu Glu 
50 55 60 
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Leu Glu Lys lie Val Ala Glu Tyr Gly Ser lie Asp Phe lie Val Lys 



Ala lie Asp Thr Pro lie Asp lie He Lys He Val Asn Gin Phe Ala 



Val Ser His Lys He Ser Tyr He Ser Gly Gly Phe Asn Gly Cys Tyr 
100 105 110 



Leu He He Asp Asn He Tyr He Pro Thr He Gly Ser Cys Phe Gly 
115 120 125 



Cys Arg Asn He Asn Lys Asp He Asn Lys Tyr Thr Leu Ser Asp Lys 
130 135 140 



Thr Lys Trp Pro Thr Thr Pro Glu Met Pro Ala He Leu Gly Gly He 
145 150 155 150 



Met Thr Asn Leu He He Lys He Phe Leu Gly Cys Tyr Asn Glu He 
165 170 175 



Leu He Asp Asn Ala Tyr Val Tyr Asn Met Arg Asn His Ala Leu Ser 
180 185 190 



Gin Glu Lys Tyr Val Leu Glu Asn Gly Glu Cys Pro He Cys Lys Lys 
195 200 205 



He He Lys 
210 



<210> 269 
<211> 126 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 269 

Met Lys Asp Asn Asn He Arg Ala Lys Thr Phe He Arg Ser Val Cys 
15 10 15 

Phe Cys Leu Leu Ser Gly Gly Val Ala Phe Leu Ser Ala He Gly Gin 
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Phe Thr Val He Glu Thr Gin Leu He Val Leu Phe Leu Gly He He 



Phe Ala He Tyr Tyr Ala Tyr Tyr Asn Lys Asn He Gin Thr Ser Leu 
50 55 60 



Glu Asn He Val Trp Leu Phe Ser Ser Phe Glu He Leu Phe Leu Leu 



Val Asn Phe Arg Thr Phe He Gin Leu Pro Val Asp He Phe He Gly 



Met He He Phe Leu Met Leu Trp He Phe He Met Leu Gly He Val 

100 105 110 



Cys Leu Ser Tyr Tyr He Thr Leu Leu Phe Ser Lys Glu Ala 
115 120 125 



<210> 270 
<211> 217 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 270 

Met Gly Gin Lys Ser Gin Asn Leu Thr Ser Gly Glu Leu Lys Arg He 
15 10 15 

Gly Leu Val Ser Asp Thr Ser Gly Phe Tyr Glu Lys Met Ser Leu Tyr 
20 25 30 

Asn Asn Leu Leu Phe Tyr Ser Lys Phe Tyr Asn He Ser Lys Ser Arg 
35 40 45 

Val Asp Asn Leu Leu Lys Arg Val Gly Leu Tyr Asp Ser Arg Lys Met 



Val Ala Gly Lys Leu Ser Thr Gly Met Arg Gin Arg Met Leu Leu Ala 
65 70 75 80 



Arg Ala Leu He Asn Asn Pro Ala Val Leu Phe Leu Asp Glu Pro Thr 
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Ser Gly Leu Asp Pro Thr Thr Ser Arg Thr lie His Glu Leu He Leu 
100 105 110 



Glu Leu Lys Thr Ala Gly Thr Thr He Phe Leu Thr Thr His Asp Met 
115 120 125 



Asn Glu Ala Thr Leu Leu Cys Asp Tyr Val Ala Leu Leu Asn Lys Gly 
130 135 140 



Lys Leu Val Glu Gin Gly Ala Pro Ser Glu Leu He Gin Arg Tyr Asn 
145 150 . 155 160 



Lys Asp Lys Lys He Lys Val Thr Asp Tyr Asn Gly Asn Gin He Thr 
165 170 175 



Phe Asp Phe Thr Ser Leu Glu Gin Val Ser Gin Thr Asp Leu Glu Asn 
180 185 190 



He Phe Ser He His Ser Cys Glu Pro Thr Leu Glu Asp He Phe He 
195 200 205 



Thr Leu Thr Gly Gly Lys Leu Asn Ala 
210 215 



<210> 271 

<211> 254 

<212> PRT 

<213> Streptococcus pnetutioniae 

<400> 271 



Met Glu Phe Phe He Cys Asn Leu Val Arg Val Val Gin Ser Pro Arg 
15 10 15 



Phe Tyr Met Ser Leu Phe Leu Thr Leu Leu Cys Met Ser Leu Gly Asn 



Phe Leu Ala Phe Asn Gly He Tyr Lys He Glu Gly Leu Ser He Phe 



Phe Ala Ala Ser Ser He Arg Gly Phe Ser Pro He Ser Leu Val Ala 
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Ala Leu lie Cys Thr Leu Pro Tyr Ser Ser Gin lie He Glu Asp Ala 



Glu Ser His Phe Leu Thr Ala Gin Leu Cys Arg lie Ser Lys Lys Lys 



Tyr Leu Ala He Val Gly Ser Thr Val He He Ser Ser Phe Leu Val 
100 105 110 



Phe Phe Leu Pro Tyr Leu Leu Leu Leu Gly He Asn Leu Leu Val Thr 
115 120 125 



Pro Tyr Gin Glu He Tyr He Gly Asp Tyr Ser Gly Ala Leu Lys Glu 

130 135 140 



Leu Phe Asp Ser Asn Gin Phe Leu Tyr Ser Leu Val Thr Thr Leu Trp 
145 150 155 160 



Tyr Gly Val Trp Gly Ala Val Phe Ser He Phe Gly Leu Ala Ser Ala 
165 170 175 



Leu Leu Val Lys Lys Lys He Gly Ala He Phe He Pro Val Ala Tyr 
180 185 190 



Met Met Val Gly Gly He Phe Trp Ala He Leu Gly Leu Ser Tyr Leu 
195 200 205 



Glu Pro Val Thr Thr Leu Ala Leu Gly Tyr Gin Lys Asp He Ser Leu 

210 215 220 



Ser Leu Val Ser Ala His Leu Ala Phe He Leu Phe Val Ser Cys Leu 
225 230 235 240 



Val Val Tyr Gly Thr Phe Phe Leu His Ser Glu Asp Tyr Val 
245 250 



<210> 272 

<211> 215 

<212> PRT 

<213> Streptococcus pneiamoniae 

<400> 272 
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Met Asn Glu He He Thr Leu Lys Asn He Glu Leu Lys Leu Lys Lys 



Thr Cys Val Phe Gin Asn Leu Asn Phe Ser Cys Lys Gin Gly Glu He 



He Gly He Thr Gly Ala Asn Gly Ser Gly Lys Ser Val Leu Phe Lys 



Leu He Ala Gly Leu Tyr Ser Pro Ser Tyr Gly Glu Val Leu He Asn 



Gly Glu Asn He Val Pro Glu Arg Lys He Pro Ala Asn Leu Gly Ala 



Leu He Glu Glu Pro Gly Phe He Asn Tyr Tyr Ser Gly Phe Lys Asn 



Leu Gin Tyr Leu Ala Ser He Arg Gly Val Val Gly Asn Gin Glu He 
100 105 110 



Asn Asp Thr Leu Lys He Val Gly Leu Tyr Glu Gin Lys Asp Gin Lys 
115 120 125 



Val Lys Thr Tyr Ser Leu Gly Met Arg Lys Lys Leu Gly He Ala Gin 
130 135 140 



Ala He Met Glu Asn Pro Ser He Leu Leu Leu Asp Glu Pro Met Asn 

145 150 155 160 



Ala Leu Asp Lys Ser Ser Val Glu Asn Met Arg Thr Leu Phe Arg Lys 
165 170 175 



Leu Ser Ser Glu Lys Gly Thr Thr He Leu He Ala Ser His Ser Glu 
180 185 190 



Glu Asp He Arg He Leu Cys Asp Lys Val Tyr Ala He Glu Asp Lys 
195 200 205 



Val Cys Thr Leu Cys Ser Asp 
210 215 
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<210> 273 
<211> 252 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 273 

Met Ser Glu Thr lie Leu Glu lie Lys Glu Leu Lys Lys Ser Phe Gly 



Asp Asn Pro He Leu Gin Gly Leu Ser Leu Glu He Lys Lys Gly Glu 
20 25 30 



Val Val Val He Leu Gly Pro Ser Gly Cys Gly Lys Ser Thr Leu Leu 



Arg Cys Leu Asn Gly Leu Glu Ser He Gin Gly Gly Asp He Leu Leu 



Asp Gly Gin Ser He Val Glu Asn Lys Lys Asp Phe His Leu Val Arg 



Gin Lys He Gly Met Val Phe Gin Ser Tyr Glu Leu Phe Pro His Leu 



Asp Val Leu Gin Asn Leu He Leu Gly Pro He Lys Ala Gin Gly Arg 
100 105 110 



Asp Lys Lys Glu Val Thr Glu Glu Ala Leu Gin Leu Leu Glu Arg Val 

115 120 125 



Gly Leu Leu Asp Lys Gin His Ser Phe Ala Arg Gin Leu Ser Gly Gly 
130 135 140 



Gin Lys Gin Arg Val Ala He Val Arg Ala Leu Leu Met His Pro Glu 
145 150 155 160 



He He Leu Phe Asp Glu Val Thr Ala Ser Leu Asp Pro Glu Met Val 
165 170 175 



Arg Glu Val Leu Glu Leu He Asn Asp Leu Ala Gin Glu Gly Arg Thr 
180 185 190 
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Met He Leu Val Thr His Glu Met Gin Phe Ala Gin Ala He Thr Asp 
195 200 205 



Arg lie He Phe Leu Asp Gin Gly Lys lie Ala Glu Glu Gly Thr Ala 
210 215 220 



Gin Ala Phe Phe Thr Asn Pro Gin Thr Lys Arg Ala Gin Glu Phe Leu 
225 230 235 240 



Asn Val Phe Asp Phe Ser Gin Phe Gly Ser Tyr Leu 
245 250 



<210> 274 
<211> 206 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 274 

Met His He Ala Val Trp Gly He Leu Gly Ser Phe Leu Leu Gly Leu 
15 10 15 

He Val Ser He He Arg His Tyr Arg He Leu Val Leu Ala Gin Val 
20 25 30 

Ala Thr Ala Tyr He Glu Leu Ser Arg Asn Thr Pro Leu Leu He Gin 
35 40 45 

Leu Phe Phe Leu Tyr Phe Gly Leu Pro Arg He Gly He Val Leu Ser 

50 55 60 

Ser Glu Val Cys Ala Thr Leu Gly Leu Val Phe Leu Gly Gly Ser Tyr 
55 70 75 80 

Met Ala Glu Ser Phe Arg Ser Gly Leu Glu Ala He Ser Gin Thr Gin 



Gin Glu He Gly Leu Ala He Gly Leu Thr Pro Leu Gin Val Phe Tyr 
100 105 110 



Tyr Val Val Leu Pro Gin Ala Thr Ala Val Ala Leu Pro Ser Phe Ser 
115 120 125 
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Ala Asn Val He Phe Leu He Lys Glu Thr Ser Val Phe Ser Ala Val 
130 135 140 



Ala Leu Ala Asp Leu Met Tyr Val Ala Lys Asp Leu He Gly Leu Tyr 
145 150 155 160 



Tyr Glu Thr Asp He Ala Leu Ala Met Leu Val Val Ala Tyr Leu He 
165 170 175 



Met Leu Leu Pro He Ser Leu Val Phe Ser Trp He Glu Arg Arg Leu 
180 185 190 



Arg His Ala Gly Phe Gly Asn Pro Ser Thr Leu Ser Arg Lys 
195 200 205 



<210> 275 
<211> 461 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 275 

Met Gly Leu Glu Leu Arg Ala He Gin Ser Pro He Phe Ser Glu Pro 
15 10 15 

Phe Asp Phe Thr Phe His Ala Gin Ala Phe Thr Leu Leu Val Gly Ser 
20 25 30 

Ser Gly Ser Gly Lys Ser Ser Leu Phe Gin Met He Ala Gin Val Ser 
35 40 45 

Ser Leu Pro Tyr Ser Gly Gin Val Leu He Asp Gly Ser Glu Val Ser 
50 55 60 

Gin Leu Ser He Val Glu Arg Val Gin Thr Val Gly He Leu Leu Gin 
65 70 75 80 

Asn Pro Asn His Gin Phe Thr Met Glu Ser Leu Phe Glu Glu Leu Val 



Phe Thr Met Glu Asn He Gly Tyr His Leu Gin Glu He Asp Ser Lys 
100 105 110 
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He Ala Glu Val Val Gin Gin Cys Arg Cys Lys Asp He Leu His Arg 
115 120 125 



Leu He His His Leu Ser Gly Gly Glu Lys Gin Lys Ala Ala Leu Ala 
130 135 140 



Val Leu Phe Ala Met Asn Pro Arg Val Tyr Leu Leu Asp Glu Pro Phe 

145 150 155 160 



Ala Ser He Asp Arg Lys Ser Arg He Glu He Leu Glu He Leu Lys 
155 170 175 



Glu Leu Val Tyr Asp Gly Lys Thr Val He Leu Cys Asp His Asp Leu 
180 185 190 



Ser Asp Tyr Lys Ala Tyr He Asp His Met Val Glu Leu Arg Asp Gly 
195 200 205 



Lys Leu Arg Glu Val Phe Gin He Pro Ser Tyr Glu Met Thr Gin Val 
210 215 220 



Ala Ser Lys Glu Val Ala Ser Ser Pro Glu Leu Phe His Met Asn Arg 
225 230 235 240 



Val Thr Gly Glu Leu Gly Asn Arg Pro Leu Phe Ser He Ala Asp Phe 
245 250 255 



Thr Phe Tyr Gin Gly He Ser Cys He Leu Gly Asp Asn Gly Val Gly 
260 265 270 



Lys Ser Thr Leu Phe Arg Ser He Leu Gin Phe Gin Lys Tyr Lys Gly 
275 280 285 



Ser He Thr Trp Lys Gly Ser Val Leu Lys Lys Lys Lys Ser Leu Tyr 
290 295 300 



Arg Asp Leu Thr Gly Val Val Gin Glu Ala Glu Lys Gin Phe He Arg 
305 310 315 320 



Val Ser Leu Arg Glu Glu Leu Gin Leu Asp Gly Pro Asp Ser Glu Arg 
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Asn Gin Arg lie Phe Gin Ala Leu Arg Tyr Phe Asp Leu Glu Gin Ala 
340 345 350 



Val Asp Lys Ser Pro Tyr Gin Leu Ser Gly Gly Gin Gin Lys lie Leu 
355 360 365 



Gin Leu Leu Thr lie Leu Thr Ser Lys Ala Ser Val lie Leu Leu Asp 
370 375 380 



Glu Pro Phe Ala Gly Leu Asp Asp Arg Ala Cys His Tyr Phe Cys Lys 
385 390 395 400 



Trp He Val Glu Glu Arg Asn Gin Gly Arg Ser Phe Leu Leu He i 
405 410 415 



His Arg Leu Asp Pro Leu He Ser Val Val Asp Tyr Trp He Glu Met 
420 425 430 



Thr Ser Gin Gly Leu Arg His Val Lys Glu Val Thr He Thr Lys Pro 
435 440 445 



Leu Thr Ser Gin Ser Ser Asn Thr Gin Gly Glu Val Arg 
450 455 460 



<210> 276 
<211> 397 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 276 

Met Trp Tyr Asn Arg Ala Met Lys His Phe Asp Thr He Val He Gly 
15 10 15 

Gly Gly Pro Ala Gly Met Met Ala Thr He Ser Ser Ser Phe Tyr Gly 
20 25 30 

Gin Lys Thr Leu Leu He Glu Lys Asn Arg Lys Leu Gly Lys Lys Leu 
35 40 45 

Ala Gly Thr Gly Gly Gly Arg Cys Asn Val Thr Asn Asn Gly Ser Leu 
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Asp Asn Leu Leu Ala Gly He Pro Gly Asn Gly Arg Phe Leu Tyr Ser 



Val Phe Ser Gin Phe Asp Asn His Asp He He Asn Phe Phe Thr Glu 



Asn Gly Val Lys Leu Lys Val Glu Asp His Gly Arg Val Phe Pro Ala 
100 105 110 



Ser Asp Lys Ser Arg Thr He He Glu Ala Leu Glu Lys Lys He Thr 
115 120 125 



Glu Leu Gly Gly Gin Val Ala Thr Gin He Glu He Val Ser Val Lys 
130 135 140 



Lys Val Asp Asp Gin Phe Val Leu Lys Ser Ala Asp Gin Thr Phe Thr 
145 150 155 160 



Cys Glu Lys Leu He Val Thr Thr Gly Gly Lys Ser Tyr Pro Ser Thr 
165 170 175 



Gly Ser Thr Gly Phe Gly His Glu He Ala Arg His Phe Lys His Thr 
180 185 190 



He Thr Asp Leu Glu Ala Ala Glu Ser Pro Leu Leu Thr Asp Phe Pro 
195 200 205 



His Lys Ala Leu Gin Gly He Ser Leu Asp Asp Val Thr Leu Ser Tyr 
210 215 220 



Gly Lys His Val He Thr His Asp Leu Leu Phe Thr His Phe Gly Leu 
225 230 235 240 



Ser Gly Pro Ala Ala Leu Arg Met Ser Ser Phe Val Lys Gly Gly Glu 
245 250 255 



Val Leu Ser Leu Asp Val Leu Pro Gin Leu Ser Glu Lys Asp Leu Val 
260 265 270 
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Thr Phe Leu Glu Glu Asn Arg Glu Lys Ser Leu Lys Asn Ala Leu Lys 
275 280 285 



Thr Leu Leu Pro Glu Arg Leu Ala Glu Phe Phe Val Gin Gly Tyr Pro 
290 " 295 300 



Glu Lys Val Lys Gin Leu Thr Glu Lys Glu Arg Glu Gin Leu Val Gin 
305 310 315 320 



Ser lie Lys Glu Leu Lys lie Pro Val Thr Gly Lys Met Ser Leu Ala 
325 330 335 



Lys Ser Phe Val Thr Lys Gly Gly Val Ser Leu Lys Glu He Asn Pro 
340 345 350 



Lys Thr Leu Glu Ser Lys Leu Val Pro Gly Leu His Phe Ala Gly Glu 
355 360 365 



Val Met Asp He Asn Ala His Thr Gly Gly Phe Asn He Thr Ser Ala 
370 375 380 



Leu Cys Thr Gly Trp Val Ala Gly Ser Leu His Tyr Asp 
385 390 395 

<210> 277 
<211> 83 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 277 

Met Lys Lys Lys Phe Ala Leu Ser Phe Val Ala Leu Ala Ser Val Ala 
15 10 15 

Leu Leu Ala Ala Cys Gly Glu Val Lys Ser Gly Ala Val Asn Thr Ala 
20 25 30 

Gly Asn Ser Val Glu Glu Lys Thr He Lys He Gly Phe Asn Phe Glu 
35 40 45 

Glu Ser Gly Ser Leu Ala Ala Tyr Gly Thr Ala Glu Gin Lys Gly Ala 
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Gin Leu Ala Val Asp Glu He Asn Ala Ala Val Val Ser Met Glu Asn 



Lys Ser Lys 



<210> 278 

<211> 254 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 278 

Met Ala Leu Leu Glu Val Lys Gin Leu Thr Lys His Phe Gly Gly Leu 



Thr Ala Val Gly Asp Val Thr Leu Glu Leu Asn Glu Gly Glu Leu Val 



Gly Leu He Gly Pro Asn Gly Ala Gly Lys Thr Thr Leu Phe Asn Leu 



Leu Thr Gly Val Tyr Glu Pro Ser Glu Gly Thr Val Thr Leu Asp Gly 



His Leu Leu Asn Gly Lys Ser Pro Tyr Lys He Ala Ser Leu Gly Leu 



Gly Arg Thr Phe Gin Asn He Arg Leu Phe Lys Asp Leu Thr Val Leu 



Asp Asn Val Leu He Ala Phe Gly Asn His His Lys Gin His Val Phe 
100 105 110 



Thr Ser Phe Leu Arg Leu Pro Ala Phe Tyr Lys Ser Glu Lys Glu Leu 
115 120 125 



Lys Ala Lys Ala Leu Glu Leu Leu Lys He Phe Asp Leu Asp Gly Asp 
130 135 140 



Ala Glu Thr Leu Ala Lys Asn Leu Ser Tyr Gly Gin Gin Arg Arg Leu 
145 150 155 160 
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Glu lie Val Arg Ala Leu Ala Thr Glu Pro Lys lie Leu Phe Leu Asp 
165 170 175 



Glu Pro Ala Ala Gly Met Asn Pro Gin Glu Thr Ala Glu Leu Thr Glu 
180 185 190 



Leu He Arg Arg He Lys Asp Glu Phe Lys He Thr He Met Leu He 
195 200 205 



Glu His Asp Met Asn Leu Val Met Glu Val Thr Glu Arg He Tyr Val 
210 215 220 



Leu Glu Tyr Gly Arg Leu He Ala Gin Gly Thr Pro Asp Glu He Lys 
225 230 235 240 



Thr Asn Lys Arg Val He Glu Ala Tyr Leu Gly Gly Glu Ala 
245 250 



<210> 279 
<211> 230 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 279 

Met Ser He He Glu Met Arg Asp Val Val Lys Lys Tyr Asp Asn Gly 
15 10 15 

Thr Thr Ala Leu Arg Gly Val Ser Val Ser Val Gin Pro Gly Glu Phe 
20 25 30 

Ala Tyr He Val Gly Pro Ser Gly Ala Gly Lys Ser Thr Phe He Arg 
35 40 45 

Ser Leu Tyr Arg Glu Val Lys He Asp Lys Gly Ser Leu Ser Val Ala 
50 55 60 

Gly Phe Asn Leu Val Lys He Lys Lys Lys Asp Val Pro Leu Leu Arg 
55 70 75 80 

Arg Ser Val Gly Val Val Phe Gin Asp Tyr Lys Leu Leu Pro Lys Lys 
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Thr Val Tyr Glu Asn lie Ala Tyr Ala Met Glu Val lie Gly Glu Asn 
100 105 110 



Arg Arg Asn He Lys Arg Arg Val Met Glu Val Leu Asp Leu Val Gly 
115 120 125 



Leu Lys His Lys Val Arg Ser Phe Pro Asn Glu Leu Ser Gly Gly Glu 
130 135 140 



Gin Gin Arg lie Ala He Ala Arg Ala He Val Asn Asn Pro Lys Val 
145 150 155 160 



Leu He Ala Asp Glu Pro Thr Gly Asn Leu Asp Pro Asp Asn Ser Trp 
165 170 175 



Glu He Met Asn Leu Leu Glu Arg He Asn Leu Gin Gly Thr Thr He 
180 185 190 



Leu Met Ala Thr His Asn Ser Gin He Val Asn Thr Leu Arg His Arg 
195 200 205 



Val He Ala He Glu Asn Gly Arg Val Val Arg Asp Glu Ser Lys Gly 
210 215 220 



Glu Tyr Gly Tyr Asp Asp 
225 230 



<210> 280 

<211> 726 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 280 

Met Met Lys Asp Thr Phe Lys Asn Val Leu Ser Phe Glu Phe Trp Gin 



Lys Phe Gly Lys Ala Leu Met Val Val He Ala Val Met Pro Ala Ala 



Gly Leu Met He Ser He Gly Lys Ser He Val Met He Asn Pro Thr 
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Phe Ala Pro Leu Val lie Thr Gly Gly lie Leu Glu Gin lie Gly Trp 



Gly Val lie Gly Asn Leu His He Leu Phe Ala Leu Ala He Gly Gly 



Ser Trp Ala Lys Glu Arg Ala Gly Gly Ala Phe Ala Ala Gly Leu Ala 



Phe He Leu He Asn Arg He Thr Gly Thr He Phe Gly Val Ser Gly 
100 105 110 



Asp Met Leu Lys Asn Pro Asp Ala Met Val Thr Thr Phe Phe Gly Gly 
115 120 125 



Ser He Lys Val Ala Asp Tyr Phe He Ser Val Leu Glu Ala Pro Ala 
130 135 140 



Leu Asn Met Gly Val Phe Val Gly He He Ser Gly Phe Val Gly Ala 
145 150 155 160 



Thr Ala Tyr Asn Lys . Tyr Tyr Asn Phe Arg Lys Leu Pro Asp Ala Leu 
165 170 175 



Ser Phe Phe Asn Gly Lys Arg Phe Val Pro Phe Val Val He Leu Arg 
180 185 190 



Ser Ala He Ala Ala He Leu Leu Ala Ala Phe Trp Pro Val Val Gin 
195 200 205 



Thr Gly He Asn Asn Phe Gly He Trp He Ala Asn Ser Gin Glu Thr 
210 215 220 



Ala Pro He Leu Ala Pro Phe Leu Tyr Gly Thr Leu Glu Arg Leu Leu 
225 230 235 240 



Leu Pro Phe Gly Leu His His Met Leu Thr He Pro Met Asn Tyr Thr 
245 250 255 



Ala Leu Gly Gly Thr Tyr Asp He Leu Thr Gly Ala Ala Lys Gly Thr 
260 265 270 
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Gin Val Phe Gly Gin Asp Pro Leu Trp Leu Ala Trp Val Thr Asp Leu 
275 280 285 



Val Asn Leu Lys Gly Thr Asp Ala Ser Gin Tyr Gin His Leu Leu Asp 
290 295 300 



Thr Val His Pro Ala Arg Phe Lys Val Gly Gin Met lie Gly Ser Phe 
305 310 315 320 



Gly lie Leu Met Gly Val lie Val Ala lie Tyr Arg Asn Val Asp Ala 
325 330 335 



Asp Lys Lys His Lys Tyr Lys Gly Met Met lie Ala Thr Ala Leu Ala 

340 345 350 



Thr Phe Leu Thr Gly Val Thr Glu Pro He Glu Tyr Met Phe Met Phe 
355 360 365 



He Ala Thr Pro Met Tyr Leu Val Tyr Ser Leu Val Gin Gly Ala Ala 
370 375 380 



Phe Ma Met Ala Asp Val Val Asn Leu Arg Met His Ser Phe Gly Ser 
385 390 395 400 



lie Glu Phe Leu Thr Arg Thr Pro He Ala He Ser Ala Gly He Gly 
405 410 415 



Met Asp He Val Asn Phe Val Trp Val Thr Val Leu Phe Ala Val He 
420 425 430 



Pro Gly Arg Asn Gly Asn Tyr Glu Thr Ala Glu Gly Ser Glu Glu Thr 
450 455 460 



Ser Ser Glu Val Lys Val Ala Ala Gly Ser Gin Ala Val Asn He He 
465 470 475 480 



Asn Leu Leu Gly Gly Arg Val Asn He Val Asp Val Asp Ala Cys Met 
485 490 495 
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Thr Arg Leu Arg Val Thr Val Lys Asp Ala Asp Lys Val Gly Asn Ala 
500 505 510 



Glu Gin Trp Lys Ala Glu Gly Ala Met Gly Leu Val Met Lys Gly Gin 
515 520 525 



Gly Val Gin Ala lie Tyr Gly Pro Lys Ala Asp lie Leu Lys Ser Asp 
530 535 540 



lie Gin Asp He Leu Asp Ser Gly Glu He He Pro Glu Thr Leu Pro 
545 550 555 560 



Ser Gin Met Thr Glu Ala Gin Gin Asn Thr Val His Phe Lys Asp Leu 
565 570 575 



Thr Glu Glu Val Tyr Ser Val Ala Asp Gly Gin Val Val Ala Leu Glu 
580 585 590 



Gin Val Lys Asp Pro Val Phe Ala Gin Lys Met Met Gly Asp Gly Phe 
595 600 605 



Ala Val Glu Pro Ala Asn Gly Asn He Val Ser Pro Val Ser Gly Thr 
610 615 620 



Val Ser Ser He Phe Pro Thr Lys His Ala Phe Gly He Val Thr Glu 
625 630 635 640 



Ala Gly Leu Glu Val Leu Val His He Gly Leu Asp Thr Val Ser Leu 
645 650 655 



Glu Gly Lys Pro Phe Thr Val His Val Ala Glu Gly Gin Lys Val Ala 
660 665 670 



Ala Gly Asp Leu Leu Val Thr Ala . Asp Leu Asp Ala He Arg Ala Ala 
675 680 685 



Gly Arg Glu Thr Ser Thr Val Val Val Phe Thr Asn Gly Asp Ala He 
690 695 700 



Lys Ser Val Lys Leu Glu Lys Thr Gly Ser Leu Ala Ala Lys Thr Ala 
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Val Ala Lys Val 61u Leu 
725 



<210> 281 

<211> 513 

<212> PRT 

<213> Str^tococcus pneumoniae 



<400> 281 

Met Ser lie Leu Glu Val Lys Asn Leu Ser His Gly Phe Gly Asp Arg 



Ala He Phe Glu Asp Val Ser Phe Arg Leu Leu Lys Gly Glu His He 



Gly Leu Val Gly Ala Asn Gly Glu Gly Lys Ser Thr Phe Met Ser He 



Val Thr Gly Lys Met Leu Pro Asp Glu Gly Lys Val Glu Trp Ser Lys 



Tyr Val Thr Ala Gly Tyr Leu Asp Gin His Ser Val Leu Ala Glu Arg 



Gin Ser Val Arg Asp Val Leu Arg Thr Ala Phe Asp Glu Leu Phe Lys 



Ala Glu Ala Arg He Asn Asp Leu Tyr Met Lys Met Ala Glu Asp Gly 
100 105 110 



Ala Asp Val Asp Ala Leu Met Glu Glu Val Gly Glu Leu Gin Asp Arg 
115 120 125 



Leu Glu Ser Arg Asp Phe Tyr Thr Leu Asp Ala Lys He Asp Glu Val 
130 135 140 



Ala Arg Ala Leu Gly Val Met Asp Phe Gly Met Asp Thr Asp Val Thr 
145 150 155 160 



Ser Leu Ser Gly Gly Gin Arg Thr Lys Val Leu Leu Ala Lys Leu Leu 
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Leu Glu Lys Pro Asp He Leu Leu Leu Asp Glu Pro Thr Asn Tyr Leu 
180 185 190 



Asp Ala Glu His He Asp Trp Leu Lys Arg Tyr Leu Gin Asn Tyr Glu 
195 200 205 



Asn Ala Phe Val Leu He Ser His Asp He Pro Phe Leu Asn Asp Val 
210 215 220 



He Asn He Val Tyr His Val Glu Asn Gin Gin Leu Thr Arg Tyr Ser 
225 230 235 240 



Gly Asp Tyr Tyr Gin Phe Gin Glu Val Tyr Ala Met Lys Lys Ser Gin 
245 250 255 



Leu Glu Ala Ala Tyr Glu Arg Gin Gin Lys Glu He Ala Asp Leu Lys 
260 265 270 



Asp Phe Val Ala Arg Asn Lys Ala Arg Val Ala Thr Arg Asn Met Ala 
275 280 285 



Met Ser Arg Gin Lys Lys Leu Asp Lys Met Asp He He Glu Leu Gin 
290 295- 300 



Ser Glu Lys Pro Lys Pro Ser Phe Asp Phe Lys Pro Ala Arg Thr Pro 
305 310 315 320 



Gly Arg Phe He Phe Gin Ala Lys Asn Leu Gin He Gly Tyr Asp Arg 
325 330 335 



Pro Leu Thr Lys Pro Leu Asn Leu Thr Phe Glu Arg Asn Gin Lys Val 
340 345 350 



Ala He He Gly Ala Asn Gly He Gly Lys Thr Thr Leu Leu Lys Ser 
355 360 365 



Leu Leu Gly He He Ser Pro He Ala Gly Glu Val Glu Arg Gly Asp 
370 375 380 
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Tyr Leu Glu Leu Gly Tyr Phe Glu Gin Glu Val Glu Gly Gly Asn Arg 
385 390 395 400 



Gin Thr Pro Leu Glu Ala Val Trp Asn Ala Phe Pro Ala Leu Asn Gin 
405 410 415 



Ala Glu Val Arg Ala Ala Leu Ala Arg Cys Gly Leu Thr Thr Lys His 
420 425 430 



He Glu Ser Gin He Gin Val Leu Ser Gly Gly Glu Gin Ala Lys Val 
435 440 445 



Arg Phe Cys Leu Leu Met Asn Arg Glu Asn Asn Val Leu Val Leu Asp 
450 455 460 



Glu Pro Thr Asn His Leu Asp Val Asp Ala Lys Asp Glu Leu Lys Arg 
465 470 475 480 



Ala Leu Lys Glu Tyr Arg Gly Ser He Leu Met Val Cys His Glu Pro 
485 490 495 



Asp Phe Tyr Glu Gly Trp He Asp Gin He Trp Asp Phe Asn Asn Leu 
500 505 510 



<210> 282 
<211> 267 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 282 

Met Lys Lys Leu Ala Thr Leu Leu Leu Leu Ser Thr Val Ala Leu Ala 
15 10 15 

Gly Cys Ser Ser Val Gin Arg Ser Leu Arg Gly Asp Asp Tyr Val Asp 
20 25 30 

Ser Ser Leu Ala Ala Glu Glu Ser Ser Lys Val Ala Ala Gin Ser Ala 
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Lys Glu Leu Asn Asp Ala Leu Thr Asn Glu Asn Ala Asn Phe Pro Gin 



Leu Ser Lys Glu Val Ala Glu Asp Glu Ala Glu Val He Phe His Thr 



Ser Gin Gly Asp He Arg He Lys Leu Phe Pro Lys Leu Ala Pro Leu 
85 90 95 



Ala Val Glu Asn Phe Leu Thr His Ala Lys Glu Gly Tyr Tyr Asn Gly 
100 105 110 



He Thr Phe His Arg Val He Asp Gly Phe Met Val Gin Thr Gly Asp 
115 120 125 



Pro Lys Gly Asp Gly Thr Gly Gly Gin Ser He Trp His Asp Lys Asp 
130 135 140 



Lys Thr Lys Asp Lys Gly Thr Gly Phe Lys Asn Glu He Thr Pro Tyr 
145 150 155 160 



Leu Tyr Asn He Arg Gly Ala Leu Ala Met Ala Asn Thr Gly Gin Pro 
165 170 175 



Asn Thr Asn Gly Ser Gin Phe Phe He Asn Gin Asn Ser Thr Asp Thr 
180 185 190 



Ser Ser Lys Leu Pro Thr Ser Lys Tyr Pro Gin Lys He He Glu Ala 
195 200 205 



Tyr Lys' Glu Gly Gly Asn Pro Ser Leu Asp Gly Lys His Pro Val Phe 
210 215 220 



Gly Gin Val He Asp Gly Met Asp Val Val Asp Lys He Ala Lys Ala 
225 230 235 240 



Glu Lys Asp Glu Lys Asp Lys Pro Thr Thr Ala He Thr He Asp Ser 
245 250 255 



He Glu Val Val Lys Asp Tyr Asp Phe Lys Ser 
260 265 
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<210> 283 
<211> 448 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 283 

Met Arg 61u Tyr Asp He He Ala He Gly Gly Gly Ser Gly Gly He 
15 10 15 

Ala Thr Met Asn Arg Ala Gly Glu His Gly Ala Lys Ala Ala Val He 



Glu Glu Lys Lys Leu Gly Gly Thr Cys Val Asn Val Gly Cys Val Pro 
35 40 45 



Lys Lys He Met Trp.Tyr Gly Ala Gin He Ala Glu Thr Phe His Gin 



Phe Gly Glu Asp Tyr Gly Phe Lys Thr Thr Asp Leu Asn Phe Asp Phe 



Ala Thr Leu Arg Arg Asn Arg Glu Ala Tyr He Asp Arg Ala Arg Ser 
85 90 95 



Ser Tyr Asp Gly Ser Phe Lys Arg Asn Gly Val Asp Leu He Glu Gly 
100 105 110 



His Ala Glu Phe Val Asp Ser His Thr Val Ser Val Asn Gly Glu Leu 
115 120 125 



He Arg Ala Lys His He Val He Ala Thr Gly Ala His Pro Ser He 
130 135 140 



Pro Asn He Pro Gly Ala Glu Leu Gly Gly Ser Ser Asp Asp Val Phe 

145 150 155 160 



Ala Trp Glu Glu Leu Pro Glu Ser He Ala He Leu Gly Ala Gly Tyr 
165 170 175 



He Ala Val Glu Leu Ala Gly Val Leu His Thr Phe Gly Val Lys Thr 
180 185 190 
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Asp Leu Phe Val Arg Arg Asp Arg Pro Leu Arg Gly Phe Asp Ser Tyr 
195 200 205 



lie Val Glu Sly Leu Val Lys Glu Met Glu Arg Thr Asn Leu Pro Leu 
210 215 220 



His Thr His Lys Val Pro Val Lys Leu Glu Lys Thr Thr Asp Gly lie 
225 230 235 240 



Thr He His Phe Glu Asp Gly Thr Ser His Thr Ala Ser Gin Val He 
245 250 255 



Trp Ala Thr Gly Arg Arg Pro Asn Val Lys Gly Leu Gin Leu Glu Lys 

260 265 270 



Ala Gly Val Thr Leu Asn Glu Arg Gly Phe He Gin Val Asp Glu Tyr 
275 280 285 



Gin Asn Thr Val Val Glu Gly He Tyr Ala Leu Gly Asp Val Thr Gly 
290 295 300 



Glu Lys Glu Leu Thr Pro Val Ala He Lys Ala Gly Arg Thr Leu Ser 
305 310 315 320 



Glu Arg Leu Phe Asn Gly Lys Thr Thr Ala Lys Met Asp Tyr Ser Thr 
325 330 335 



He Pro Thr Val Val Phe Ser His Pro Ala He Gly Thr Val Gly Leu 
340 345 350 



Thr Glu Glu Gin Ala He Lys Glu Tyr Gly Gin Asp Gin He Lys Val 
355 360 365 



Tyr Lys Ser Ser Phe Ala Ser Met Tyr Ser Ala Cys Thr Cys Asn Arg 
370 375 380 



Gin Glu Ser Arg Phe Lys Leu He Thr Ala Gly Ser Glu Glu Lys Val 
385 390 395 400 



Val Gly Leu His Gly He Gly Tyr Gly Val Asp Glu Met He Gin Gly 
405 410 415 
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Phe Ala Val Ala He Lys Met Gly Ala Thr Lys Ala Asp Phe Asp Ala 
420 425 430 



Thr Val Ala He His Pro Thr Ala Ser Glu Glu Phe Val Thr Met Arg 
435 440 445 



<210> 284 
<211> 444 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 284 

Met Phe Ser Lys Leu Lys Lys Thr Tarp Tyr Ala Asp Asp Phe Ser Tyr 

15 10 15 

Phe He Arg Asn Phe Gly Val Phe Thr Leu He Phe Ser Thr Met Thr 
20 25 30 

Leu He He Leu Gin Val Met His Ser Ser Leu Tyr Thr, Ser Val Asp 
35 40 45 

Asp Lys Leu His Gly Leu Ser Glu Asn Pro Gin Ala Val He Gin Leu 
50 55 60 

Ala He Asn Arg Ala Thr Glu Glu He Lys Asp Leu Glu Asn Ala Arg 
65 70 75 80 

Ala Asp Ala Ser Lys Val Glu He Lys Pro Asn Val Ser Ser Asn Thr 



Glu Val He Leu Phe Asp Lys Asp Phe Thr Gin Leu Leu Ser Gly Asn 
100 105 110 



Arg Phe Leu Gly Leu Asp Lys He Lys Leu Glu Lys Lys Glu Leu Gly 
115 120 125 



His He Tyr Gin He Gin Val Phe Asn Ser Tyr Gly Gin Glu Glu He 
130 135 140 



Tyr Arg Val He Leu Met Glu Thr Asn He Ser Ser Val Ser Thr Asn 
145 150 155 ISO 
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lie Lys Tyr Ala Ala Val Leu He Asn Thr Ser Gin Leu Glu Gin Ala 
165 170 175 



Ser Gin Lys His Glu Gin Leu He Val Val Val Met Ala Ser Phe Trp 
180 185 190 



He Leu Ser Leu Leu Ala Ser Leu Tyr Leu Ala Arg Val Ser Val Arg 
195 200 205 



Pro Leu Leu Glu Ser Met Gin Lys Gin Gin Ser Phe Val Glu Asn Ala 
210 215 220 



Ser His Glu Leu Arg Thr Pro Leu Ala Val Leu Gin Asn Arg Leu Glu 
225 230 235 240 



Thr Leu Phe Arg Lys Pro Glu Ala Thr He Met Asp Val Ser Glu Ser 
245 250 255 



He Ala Ser Ser Leu Glu Glu Val Arg Asn Met Arg Phe Leu Thr Thr 
260 265 270 



Ser Leu Leu Asn Leu Ala Arg Arg Asp Asp Gly He Lys Pro Glu Leu 
275 280 285 



Ala Glu Val Pro Thr Ser Phe Phe Asn Thr Thr Phe Thr Asn Tyr Glu 
290 295 300 



Met He Ala Ser Glu Asn Asn Arg Val Phe Arg Phe Glu Asn Arg He 
305 310 315 320 



His Arg Thr He Val Thr Asp Gin Leu Leu Leu Lys Gin Leu Met Thr 
325 330 335 



He Leu Phe Asp Asn Ala Val Lys Tyr Thr Glu Glu Asp Gly Glu He 
340 345 350 



Asp Phe Leu He Ser Ala Thr Asp Arg Asn Leu Tyr Leu Leu Val Ser 
355 360 365 



Asp Asn Gly He Gly He Ser Thr Glu Asp Lys Lys Lys He Phe Asp 
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Arg Phe Tyr Arg Val Asp Lys Ala Arg Thr Arg Gin Lys Gly Gly Phe 
385 390 395 400 



Gly Leu Gly Leu Ser Leu Ala Lys Gin lie Val Asp Ala Leu Lys Gly 
405 410 415 



Thr Val Thr Val Lys Asp Asn Lys Pro Lys Gly Thr He Phe Glu Val 
420 425 430 



Lys He Ala He Gin Thr Pro Ser Lys Lys Lys Lys 
435 440 



<210> 285 

<211> 356 

<212> PRT 

<213> Streptococcus pnetimoniae 

<400> 285 

Met He Leu Ser Leu Thr Val His Thr Tyr Phe He He Phe Ser Ala 
1 5 10 .15 

Glu Asn Tyr Tyr Arg Lys Val Thr Lys Arg He Lys Ser Leu Phe He 
20 25 30 

Phe Lys Ala Trp Leu He Leu Glu Lys Cys Gly He He Phe Leu Met 



Glu Lys He Val He Thr Ala Thr Ala Glu Ser He Glu Gin Val Glu 
50 55 60 



Gin Leu Leu Glu Ala Gly Val Asp Arg He Tyr Val Gly Glu Lys Asp 



Phe Gly Leu Arg Leu Pro Thr Thr Phe Ser Tyr Asp Gin Leu Arg Glu 



He Ala Lys Leu Val His Asp Ala Gly Lys Glu Leu He Val Ala Val 
100 105 110 



Asn Ala Leu Met His Gin Asp Met Met Asp Arg He Lys Pro Phe Leu 
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Asn Phe Leu Glu Glu lie Lys Thr Asp Tyr He Thr lie Gly Asp Ala 
130 135 140 



Gly Val Phe Tyr Val Val Asn Arg Asp Gly Tyr Ser Phe Lys Thr He 
145 150 155 160 



Tyr Asp Ala Ser Thr Met Val Thr Ser Ser Arg Gin He Asn Phe Trp 
165 170 175 



Gly Gin Lys Ala Gly Ala Ser Glu Ala Val Leu Ala Arg Glu He Pro 
180 185 190 



Ser Ala Glu Leu Phe Lys Met Pro Glu He Leu Glu He Pro Ala Glu 
195 200 205 



Val Leu Val Tyr Gly Ala Ser Val He His His Ser Lys Arg Pro Leu 
210 215 220 



Leu Gin Asn Tyr Tyr Asn Phe Thr His He Asp Asp Glu Lys Thr His 
225 230 235 240 



Lys Arg Asp Leu Phe Leu Ala Glu Pro Ser Asp Pro Glu Ser His Tyr 
245 250 255 



Ser He Phe Glu Asp Asn His Gly Thr His He Phe Ala Asn Asn Asp 
260 265 270 



Leu Asp Leu Met He Lys Leu Thr Glu Leu Val Glu His Gly Phe Thr 
275 280 285 



Arg Trp Lys Leu Glu Gly Leu Tyr Thr Pro Gly Gin Asn Phe Val Glu 
290 295 300 



He Ala Lys Leu Phe He Gin Ala Arg Ser Leu He Gin Glu Gly Asn 
305 310 315 320 



Phe Ser His Ala Gin Ala Phe Leu Leu Asp Glu Glu Val Arg Lys Leu 
325 330 335 



wo 02/083855 PCT/LS02/11524 



His Pro Lys Asn Arg Phe Leu Asp Thr Gly Phe Tyr Asp Tyr Asp Pro 
340 345 350 



Asp Met Val Arg 
355 



<210> 286 

<211> 229 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 286 

Met Thr Met Asn Phe Ser Phe Leu Pro Lys Tyr Leu Pro Tyr Phe Asn 



Tyr Gly Ala Val Val Thr He Leu He Ser He Cys Val He Phe Leu 



Gly Thr He Leu Gly Val Val Leu Ala Phe Gly Gin Arg Ser Lys Phe 



Lys Pro Leu Val Trp Leu Ala Asn Leu Tyr Val Trp He Phe Arg Gly 



Thr Pro Met Met Val Gin He Met He Ala Phe Ala Leu Met His He 



Asn Ala Pro Thr He Gin He Gly He Leu Gly Val Asp Phe Ser Arg 



Leu He Pro Gly He Leu He He Ser Met Asn Ser Gly Ala Tyr Val 
100 105 110 



Ser Glu Thr Val Arg Ala Gly He Asn Ala Val Pro Lys Gly Gin Leu 
115 120 125 



Glu Ala Ala Tyr Ser Leu Gly He Arg Pro Lys Asn Ala Met Arg Tyr 
130 135 140 



Val He Leu Pro Gin Ala Val Lys Asn He Leu Pro Ala Leu Gly Asn 
145 150 155 160 
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Glu Phe lie Thr lie lie Lys Asp Ser Ser Leu Leu Ser Ala He Gly 
165 170 175 



Val Met Glu Leu Trp Asn Gly Ala Thr Thr Val Ser Thr Thr Thr Tyr 
180 185 190 



Leu Pro Leu Thr Pro Leu Leu Phe Ala Ala Phe Tyr Tyr Leu He Met 
195 200 205 



Thr Ser He Leu Thr Val Ala Leu Lys Ala Phe Glu Lys His Met Gly 
210 215 220 



Gin Gly Asp Lys Lys 
225 



<210> 287 

<211> 244 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 287 



Met Thr Glu Thr Leu He Lys He Glu Asn Leu His Lys Ser Phe Gly 

15 10 15 



Lys Asn Glu Val Leu Lys Gly He Asn Leu Glu He Lys Arg Gly Glu 



Val Val Val He He Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Leu 
35 40 45 



Arg Ser Met Asn Leu Leu Glu Glu Ala Thr Lys Gly Lys Val He Phe 
50 55 60 



Glu Gly Val Asp He Thr Asp Lys Lys Asn Asp Leu Phe Ala Met Arg 



Glu Lys Met Gly Met Val Phe Gin Gin Phe Asn Leu Phe Pro Asn Met 



Thr Val Met Glu Asn He Thr Leu Ser Pro He Lys Thr Lys Gly Asp 
100 105 110 
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Ser Lys Ala Val Ala Glu Lys Arg Ala Gin Glu Leu Leu Glu Lys Val 
115 120 125 



Gly Leu Pro Asp Lys Ala Asp Ala Tyr Pro Gin Ser Leu Ser Gly Gly 
130 135 140 



Gin Gin Gin Arg lie Ala lie Ala Arg Gly Leu Ala Met Glu Pro Asp 
145 150 155 160 



Val Leu Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val 
165 170 175 



Gly Glu Val Leu Ala Val Met Gin Asp Leu Ala Lys Ser Gly Met Thr 
180 185 190 



Met Val He Val Thr His Glu Met Gly Phe Ala Arg Glu Val Ala Asp 
195 200 205 



Arg Val He Phe Met Ala Asp Gly Val Val Val Glu Asp Gly Thr Pro 
210 215 220 



Glu Gin He Phe Glu Gin Thr Gin Gly Gin Arg Thr Lys Asp Phe Leu 
225 230 235 240 



Ser Lys Val Leu 



<210> 288 

<211> 78 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 288 

Met Lys He Leu Lys Arg Tyr He Leu Glu Leu Cys Phe He Leu Ser 



Phe Ala Leu Pro Phe He Lys Gly Thr Asn Ala Asp Asn Gly Arg Cys 



Phe Val Glu Thr Tyr Tyr Gly Phe Thr Phe Leu Met Glu His Ala He 
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Val Thr Ala Val Phe lie Cys Ser Phe Leu He Ala Phe Leu Leu Lys 



Asn Asp Gly Arg Asn Gly Leu Leu Arg Val Val He Ala Phe 



<210> 289 
<211> 511 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 289 

Met Ala His Glu Asn Val He Glu Met Arg Asp He Thr Lys Val Phe 



Gly Gly Phe Val Ala Asn Asp Lys He Asn Leu His Leu Arg Lys Gly 



Glu He His Ala Leu Leu Gly Glu Asn Gly Ala Gly Lys Ser a?hr Leu 



Met Asn Met Leu Ala Gly Leu Leu Glu Pro Thr Ser Gly Glu He Ala 



Val Asn Gly Gin Val Val Asn Leu Asp Ser Pro Ser Lys Ala Ala Ser 



Leu Gly He Gly Met Val His Gin His Phe Met Leu Val Glu Ala Phe 



Thr Val Ala Glu Asn He He Leu Gly Ser Glu Leu Thr Lys Asn Gly 
100 105 110 



Val Leu Asp He Ala Gly Ala Ser Lys Glu He Lys Ala Leu Ser Glu 
115 120 125 



Arg Tyr Gly Leu Ala Val Asp Pro Ser Ala Lys Val Ala Asp He Ser 
130 135 140 



Val Gly Ala Gin Gin Arg Val Glu He Leu Lys Thr Leu Tyr Arg Gly 
145 150 155 160 
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Ala Asp lie Leu lie Phe Asp Glu Pro Thr Ala Val Leu Thr Pro Ser 
165 170 175 



Glu lie Asp Glu Leu Met Ala lie Met Lys Asn Leu Val Lys Glu Gly 
180 185 190 



Lys Ser He He Leu He Thr His Lys Leu Asp Glu He Arg Ala Val 
195 200 205 



Ser Asp Arg Val Thr Val He Arg Arg Gly Lys Ser He Glu Thr Val 
210 215 220 



Glu He Ala Gly Ala Thr Asn Ala Asp Leu Ala Glu Met Met Val Gly 
225 230 235 240 



Arg Ser Val Ser Phe Lys Thr Glu Lys Gin Ala Ser Lys Pro Lys Glu 
245 250 255 



Val Val Leu Ser He Lys Asp Leu Val Val Asn Glu Asn Arg Gly Val 
260 265 270 



Pro Ala Val Lys Asn Leu Ser Leu Asp Val Arg Ala Gly Glu He Val 
275 280 285 



Gly He Ala Gly He Asp Gly Asn Gly Gin Ser Glu Leu He Gin Ala 
290 295 300 



He Thr Gly Leu Arg Lys Val Glu Ser Gly Ser He Glu Leu Lys Gly 
305 310 315 320 



Asp Ser He Val Gly Leu His Pro Arg Gin He Thr Glu Leu Ser Val 
325 330 335 



Gly His Val Pro Glu Asp Arg His Arg Asp Gly Leu He Leu Glu Met 
340 345 350 



Met He Ser Glu Asn He Ala Leu Gin Thr Tyr Tyr Lys Glu Pro His 
355 360 365 



Ser Lys Asn Gly He Leu Asn Tyr Ser Asn He Thr Ser Tyr Ala Lys 
370 375 380 
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Lys Leu Met Glu 6lu Phe Asp Val Arg Ala Ala Ser Glu Leu Val Pro 
385 390 395 400 



Ala Ala Ala Leu Ser Gly Gly Asn 61n Gin Lys Ala lie lie Ala Arg 
405 410 415 



Glu lie Asp Arg Asp Pro Asp Leu Leu He Val Ser Gin Pro Thr Arg 
420 425 430 



Gly Leu Asp Val Gly Ala He Glu Tyr He His Lys Arg Leu He Glu 
435 440 445 



Glu Arg Asp Asn Gly Lys Ala Val Leu Val Val Ser Phe Glu Leu Asp 

450 455 460 



Glu He Leu Asn Val Ser Asp Arg He Ala Val He His Asp Gly Lys 
465 470 475 480 



He Gin Gly He Val Ser Pro Glu Thr Thr Asn Lys Gin Glu Leu Gly 
485 490 495 



Val Leu Met Ala Gly Gly Asn Leu Gly Lys Glu Lys Ser Asp Val 
500 505 510 



<210> 290 
<211> 307 
<212> PRT . 

<213> Streptococcus pneumoniae 
<400> 290 

Met Thr Glu Leu Ala Lys Gin Leu Leu Glu Leu Thr Tyr He Val He 
15 10 15 

Gly Cys Gin Phe Leu His Thr Ala Tyr Cys Ser Tyr Lys Asp Lys Thr 
20 25 30 

Asn Pro Val Arg Leu Gly Thr Ser Ala Phe Trp Thr Leu Leu Ser He 
35 40 45 

Thr Phe He Gly Gly Ser Tyr Met Pro Asn Met Ser He Gly He He 
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Val lie Leu Leu Ser Leu Leu Thr Leu Phe Lys Gin Val Arg He Gly 



Thr Leu Pro Ser Leu Asp Glu Met Lys Ala Asn He Glu Ser Asn Arg 
85 90 95 



Leu Lys Asn Lys He Phe He Pro Val Met Leu Met Ala He Leu Ala 
100 105 110 



Leu Val Leu Ala Gin Met He Pro Glu Phe Ser Lys He Ser He Ser 
115 120 125 



Leu Ala Ala Leu Phe Ala Thr He Ser Val Leu Val He Thr Asn Ser 

130 135 140 



His Pro Lys Ser Leu Leu Ser Glu Asn Asn Arg Met Thr Gin Gin Val 
145 150 155 160 



Ser Thr Ser Gly He Val Pro Gin Leu Leu Gly Ala Leu Gly Ala He 
165 170 175 



Phe Thr Val Ala Gly Val Gly Asp Val He Ser His Leu He Ser Gly 
180 185 190 



He Val Pro Ser Asp Ser Arg Phe He Gly Val Leu Ala Tyr Val Leu 
195 200 205 



Gly Met Val Leu Phe Thr Met He Met Gly Asn Ala Phe Ala Ala Phe 
210 215 220 



Thr Val He Thr Ala Gly Val Gly Val Pro Phe Val Phe Ala Leu Gly 
225 230 235 240 



Ala Asn Pro He Val Ala Gly Ala Leu Ala Met Thr Ala Gly Tyr Cys 
245 250 255 



Gly Thr Leu Leu Thr Pro Met Ala Ala Asn Phe Asn Ala Leu Pro Ala 
260 265 270 



Ala Leu Met Asp Met Lys Asp Gin Asn Gly Val He Lys Ala Gin Ala 
275 280 285 
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Gly Val Ala Leu Val Met He Val He His He Phe Leu Met Tyr Phe 
290 295 300 



Leu Ala Phe 
305 



<210> 291 
<211> 369 
<212> PRT 

<213> Streptococcus pne\xmoniae 
<400> 291 

Met Phe Arg Arg Asn Lys Leu Phe Phe Trp Thr Thr Glu He Leu Leu 



Leu Thr He He Phe Tyr Leu Trp Arg Gin Met Gly Ser Leu He Asn 
20 25 30 



Pro Phe Val Ser Val Leu Asn Thr He Met He Pro Phe Leu Leu Gly 



Gly Phe Phe Tyr Tyr Leu Thr Asn Pro He Val Thr Phe Leu Asn Lys 



Val Cys Lys Leu Asn Arg Leu Leu Gly He Leu He Thr Leu Cys Thr 



Leu Val Trp Gly Met Val He Gly Val Val Tyr Leu Leu Pro He Leu 



He Asn Gin Leu Ser Ser Leu He He Ser Ser Gin Thr He Tyr Ser 
100 105 110 



Arg Val Gin Asp Leu He He Asp Leu Ser Asn Tyr Pro Ala Leu Gin 
115 120 125 



Asn Leu Asp Val Glu Ala Thr He Gin Gin Leu Asn Leu Ser Tyr Val 
130 135 140 



Asp He Leu Gin Asn He Leu Asn Ser Val Ser Asn Ser Val Gly Ser 
145 150 155 160 
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Val Leu Ser Ala Leu lie Ser Thr Val Leu lie Leu lie Met Thr Pro 
155 170 175 



Val Phe Leu Val Tyr Phe Leu Leu Asp Gly His Lys Phe Leu Pro Met 
180 185 190 



Leu Glu Arg Thr lie Leu Lys Arg Asp Arg Leu His lie Ala Gly Leu 
195 200 205 



Leu Lys Asn Leu Asn Ala Thr lie Ala Arg Tyr lie Ser Gly Val Ser 
210 215 220 



He Asp Ala He He He Gly Cys Leu Ala Tyr He Gly Tyr Ser He 
225 230 235 240 



He Gly Leu Lys Tyr Ala Leu Val Phe Ala He Phe Ser Gly Val Ala 
245 250 255 



Asn Leu He Pro Tyr Val Gly Pro Ser He Gly Leu He Pro Met He 
260 265 270 



He Ala Asn He Phe Thr Asp Pro His Arg Leu Leu He Ala Val He 
275 280 285 



Tyr Met Leu Val Val Gin Gin Val Asp Gly Asn He Leu Tyr Pro Arg 
290 295 300 



He Val Gly Ser Val Met Lys Val His Pro He Thr He Leu Val Leu 
305 310 315 320 



Leu Leu Leu Ser Ser Asn He Tyr Gly Val Val Gly Met He Val Ala 
325 330 335 



Val Pro Thr Tyr Ser He Leu Lys Glu He Ser Lys Phe Leu Ser His 
340 345 350 



Leu Tyr Glu Asn His Lys He Met Lys Glu Arg Glu Arg Glu Leu Ala 
355 360 365 
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<210> 292 
<211> 662 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 292 

Met Phe Arg Leu Thr Asn Lys Leu Ala Val Ser Asn Leu lie Lys Asn 
15 10 15 

Arg Lys Leu Tyr Tyr Pro Phe Ala Leu Ala Val Leu Leu Ala Val Thr 



He Thr Tyr Leu Phe Tyr Ser Leu Thr Phe Asn Pro Lys He Ala Glu 
35 40 45 



He Arg Gly Gly Thr Thr He Gin Ala Thr Leu Gly Phe Gly Met Phe 



Val Val Thr Leu Ala Ser Ala He He Val Leu Tyr Ala Asn Ser Phe 



Val Met Lys Asn Arg Ser Lys Glu Leu Gly He Tyr Gly Met Leu Gly 



Leu Glu Lys Arg His Leu He Ser Met Thr Phe Lys Glu Leu Val Val 
100 105 110 



Phe Gly He Leu Thr Val Gly Ala Gly He Gly He Gly Ala Leu Phe 
115 120 125 



Asp Lys Leu He Phe Ala Phe Leu Leu Lys Leu Met Lys Leu Lys Val 
130 135 140 



Glu Leu Val Ala Thr Phe Gin Met Asn Val Val He Ala Val Leu Val 
145 150 155 160 



Val Phe Gly Leu He Phe Leu Gly Leu Met Phe Leu Asn Ala Leu Arg 
165 170 175 



He Ala Arg Met Asn Ala Leu Gin Leu Ser Arg Glu Lys Ala Ser Gly 
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Glu Lys Arg Gly Arg Phe Leu Pro Leu Gin Thr lie Leu Gly Ser He 
195 200 205 



Ser Leu Gly He Gly Tyr Tyr Leu Ala Leu Thr Val Thr Asp Pro Leu 

210 215 220 



Thr Ala Leu Thr Thr Phe Phe Leu Ala Val Leu Leu Val He Phe Gly 
225 230 235 240 



Thr Tyr Leu Leu Phe Asn Ala Gly He Thr Val Phe Leu Gin He Leu 
245 250 255 



Lys Lys Asn Lys Lys Tyr Tyr Tyr Gin Pro Asn Asn Leu He Ser Val 
260 265 270 



Ser Asn Leu He Phe Arg Met Lys Lys Asn Ala Val Gly Leu Ala Thr 
275 280 285 



He Ala He Leu Ser Thr Met Val Leu Val Thr Met Ser Ala Ala Thr 
290 295 300 



Ser He Phe Asn Ser Ala Glu Ser Phe Lys Lys Val Leu Asn Pro His 
305 310 315 320 



Asp Phe Gly Val Ser Gly Gin Asn Val Glu Lys Glu Asp Leu Asp Lys 
325 330 335 



Leu Leu Ser Gin Phe Ala Ser Asp Lys Gly Tyr Ser Val Lys Glu Lys 
340 345 350 



Glu Val Leu Arg Tyr Ser Asn Phe Gly He Ala Asn Gin Glu Gly Thr 
355 360 365 



Lys Leu Thr He Phe Glu Lys Gly Gin Asn Arg Val Gin Pro Thr Thr 
370 375 380 



Val Phe Met Val Phe Asp Gin Lys Asp Tyr Glu Asn Met Thr Gly Gin 
385 390 395 400 
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Lys Leu Ser Leu Ser Gly Asn Glu Val Gly Leu Phe Ala Lys Asn Asp 
405 410 415 



Gly Leu Lys Gly Gin Lys Ala Leu Thr Leu Asn Asp His Gin Phe Ser 
420 425 430 



Val Lys Glu Glu Phe Asn Lys Asp Phe He Val Asn His Val Pro Asn 
435 440 445 



Lys Phe Asn He Leu Thr Thr Asp Tyr Asn Tyr Leu Val Val Pro Asp 
450 455 460 



Leu Gin Ala Phe Leu Asp Gin Phe Pro Asp Ser Ala He Tyr Asn Gin 
465 470 475 480 



Phe Tyr Gly Gly Met Asn Val Asn Val Ser Glu Glu Glu Gin Leu Lys 
485 490 495 



Val Ala Glu Glu Tyr Glu Asn Tyr Leu Asn Gin Phe Asn Ala Gin Leu 
500 505 510 



Asp Thr Glu Gly Ser Tyr Val Tyr Gly Ser Asn Leu Ala Asp Ala Ser 
515 520 525 



Ser Gin Met Ser Ala Leu Phe Gly Gly Val Phe Phe He Gly He Phe 
530 535 540 



Leu Ser He He Phe Met Val Gly Thr Val Leu Val He Tyr Tyr Lys 
545 550 555 560 



Gin He Ser Glu Gly Tyr Glu Asp Arg Glu Arg Phe He He Leu Gin 
565 570 575 



Lys Val Gly Leu Asp Gin Lys Gin He Lys Gin Thr He Asn Lys Gin 

580 585 590 



Val Leu Thr Val Phe Phe Leu Pro Leu Leu Phe Ala Phe He His Leu 
595 600 605 



Ala Phe Ala Tyr His Met Leu Ser Leu He Leu Lys Val He Gly Val 
610 615 620 



-307- 



wo 02/083855 



PCT/LS02/11524 



Leu Asp Thr Thr Met Met Leu lie Val Thr Leu Ser lie Cys Ala lie 
625 630 635 640 



Phe Leu lie Ala Tyr Val Leu He Phe Met He Thr Ser Arg Ser Tyr 
645 650 655 



Arg Lys He Val Gin Met 
660 



<210> 293 

<211> 419 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 293 

Met Ser 2^g Leu Leu Val He 61y Cys Gly Gly Val Ala Gin Val Ala 



He Ser Lys He Cys Gin Asp Ser Glu Thr Phe Thr Glu He Met He 



Ala Ser Arg Thr Lys Ser Lys Cys Asp Asp Leu Lys Ala Lys Leu Glu 



Gly Lys Thr Ser Thr Lys He Glu Thr Ala Ala Leu Asp Ala Asp Lys 
50 55 60 



Val Glu Glu Val He Ala Leu He Glu Ser Tyr Lys Pro Glu Ala Val 



Leu Asn Val Ala Leu Pro Tyr Gin Asp Leu Thr He Met Asp Ala Cys 
85 90 95 



Leu Ala Thr Gly Val His Tyr He Asp Thr Ala Asn Tyr Glu Ala Glu 
100 105 110 



Asp Thr Glu Asp Pro Glu Trp Arg Ala He Tyr Glu Lys Arg Cys Lys 
115 120 125 



Glu Leu Gly Phe Thr Ala Tyr Phe Asp Tyr Ser Trp Gin Trp Ala Tyr 
130 135 140 
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Gin Glu Lys Phe Lys Glu Ala Gly Leu Thr Ala Leu Leu Gly Ser Gly 
145 150 155 160 



Phe Asp Pro Gly Val Thr Ser Val Phe Ser Ala Tyr Ala Leu Lys His 
165 170 175 



Tyr Phe Asp Glu lie His Tyr lie Asp lie Leu Asp Cys Asn Gly Gly 
180 185 190 



Asp His Gly Tyr Pro Phe Ala Thr Asn Phe Asn Pro Glu He Asn Leu 
195 200 205 



Arg Glu Val Ser Ala Pro Gly Ser Tyr Trp Glu Asp Gly Lys Trp Val 

210 215 220 



Glu Val Glu Ala Met Ser He Lys Arg Glu Tyr Asp Phe Pro Gin Val 
225 230 235 240 



Gly Gin Lys Asp Met Tyr Leu Leu His His Glu Glu He Glu Ser Leu 
245 250 255 



Ala Lys Asn He Pro Gly Val Lys Arg He Arg Phe Phe Met Thr Phe 
260 265 270 



Gly Gin Ser Tyr Leu Thr His Met Lys Cys Leu Glu Asn Val Gly Leu 
275 280 285 



Leu Arg Thr Asp Thr He Asn Phe Asn Gly Gin Glu He Val Pro He 
290 295 300 



Gin Phe Leu Lys Ala Leu Leu Pro Asp Pro Ala Ser Leu Gly Pro Arg 
305 310 315 320 



Thr Val Gly Lys Thr Asn He Gly Cys He Phe Thr Gly Val Lys Asp 
325 330 335 



Gly Val Lys Lys Thr He Tyr He Tyr Asn Val Cys Asp His Gin Glu 
340 345 350 



Cys Tyr Ala Glu Val Gly Ser Gin Ala He Ser Tyr Thr Thr Gly Val 
355 360 365 
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Pro Ala Met lie Gly Thr Lys Leu Val Met Asn Gly Thr Trp Lys Gin 
370 375 380 



Ala Gly Val Tyr Asn Leu Glu Glu Leu Asp Pro Asp Pro Phe Met Glu 
385 390 395 400 



Ala Leu Asn Glu Tyr Gly Leu Pro Trp Val Val Val Glu Asn Pro Gin 
405 410 415 



Met Val Asp 



<210> 294 

<211> 216 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 294 

Met Glu Ala He He Glu Lys He Lys Glu Tyr Lys He He Val He 



Cys Thr Gly Leu Gly Leu Leu Val Gly Gly Phe Phe Leu Leu Lys Pro 



Ala Pro Gin Thr Pro Val Lys Glu Thr Asn Leu Gin Ala Glu Val Ala 



Ala Val Ser Lys Asp Ser Ser Thr Glu Lys Glu Val Lys Lys Glu Glu 



Lys Glu Glu Pro Leu Glu Gin Asp Leu He Thr Val Asp Val Lys Gly 



Ala Val Lys Ser Pro Gly He Tyr Asp Leu Pro Val Gly Ser Arg Val 



Asn Asp Ala Val Gin Lys Ala Gly Gly Leu Thr Glu Gin Ala Asp Ser 
100 105 110 



Lys Ser Leu Asn Leu Ala Gin Lys Val Ser Asp Glu Ala Leu Val Tyr 
115 120 125 
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Val Pro Thr Lys Gly Glu Glu Ala Val Ser Gin Gin Thr Gly Ser Gly 
130 135 140 



Thr Ala Ser Ser Thr Ser Lys Glu Lys Lys Val Asn Leu Asn Lys Ala 
145 150 155 160 



Ser Leu Glu Glu Leu Lys Gin Val Lys Gly Leu Gly Gly Lys Arg Ala 
165 170 175 



Gin Asp lie lie Asp His Arg Glu Ala Asn Gly Lys Phe Lys Ser Val 
180 185 190 



Asp Glu Leu Lys Lys Val Ser Gly He Gly Gly Lys Thr He Glu Lys 
195 200 205 



Leu Lys Asp Tyr Val Thr Val Asp 
210 215 



<210> 295 

<211> 502 

<212> PRT 

<213> Streptococcus 



<400> 295 

Met Leu Gin Trp lie Lys Asn Phe Ser He Pro Leu He Tyr Leu Ser 
15 10 15 



Phe Leu Leu Leu Trp Leu Tyr Tyr Ala He Phe Ser Ala Ser Tyr Leu 



Ala Leu Leu Gly Phe Val Phe Leu Leu Val Cys Leu Phe He Gin Phe 



Pro Trp Lys Ser Ala Gly Lys Val Leu He He Cys Gly He Phe Gly 



Phe Trp Phe Val Phe Gin Asn Trp Gin Gin Ser Gin Ala Ser Gin Asn 
65 70 75 80 



Leu Ala Asp Ser Val Glu Arg Val Arg He Leu Pro Asp Thr He Lys 
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Val Asn Gly Asp Ser Leu Ser Phe Arg Gly Lys Ser Asn Gly Arg Ala 
100 105 110 



Phe Gin Val Tyr Tyr Lys Leu Gin Ser Glu Glu Glu Lys Glu Ala Phe 
115 120 125 



Gin Ala Leu Thr Asp Leu His Glu lie Gly Leu Glu Gly Lys Leu Ser 

130 135 140 



Glu Pro Glu Gly Gin Arg Asn Phe Gly Gly Phe Asn Tyr Gin Ala Tyr 
145 150 155 160 



Leu Lys Thr Gin Gly lie Tyr Gin Thr Leu Asn lie Lys Thr lie Gin 
165 170 175 



Ser Leu Gin Lys He Gly Ser Trp Asp He Gly Glu Asn Leu Ser Ser 
180 185 190 



Leu Arg Arg Lys Ala Val Val Trp He Lys Thr His Phe Pro Asp Pro 
195 200 205 



Met Gly Asn Tyr Met Thr Gly Leu Leu Leu Gly His Leu Asp Thr Asp 
210 215 220 



Phe Glu Glu Met Asn Glu Leu Tyr Ser Ser Leu Gly He He His Leu 
225 230 235 240 



Phe Ala Leu Ser Gly Met Gin Val Gly Phe Phe Met Asn Gly Phe Lys 
245 250 255 



Lys Leu Leu Leu Arg Leu Gly Leu Thr Gin Glu Lys Leu Lys Trp Leu 
260 265 270 



Thr Tyr Pro Phe Ser Leu He Tyr Ala Gly Leu Thr Gly Phe Ser Ala 
275 280 285 



Ser Val He Arg Ser Leu Leu Gin Lys Leu Leu Ala Gin His Gly Val 
290 295 300 



Lys Gly Leu Asp Asn Phe Ala Leu Thr Val Leu Val Leu Phe He Val 
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Met Pro Asn Phe Phe Leu Thr Ala Gly Gly Val Leu Ser Cys Ala Tyr 
325 330 335 



Ala Phe lie Leu Thr Met Thr Ser Lys Glu Gly Glu Gly Leu Lys Ala 
340 345 350 



,Val Thr Ser Glu Ser Leu Val lie Ser Leu Gly lie Leu Pro He Leu 
355 350 365 



Ser Phe Tyr Phe Ala Glu Phe Gin Pro Trp Ser He Leu Leu Thr Phe 
370 375 380 



Val Phe Ser Phe Leu Phe Asp Leu Val Phe Leu Pro Leu Leu Ser He 
385 390 395 400 



Leu Phe Val Leu Ser Phe Leu Tyr Pro Val He Gin Leu Asn Phe He 
405 410 415 



Phe Glu Trp Leu Glu Gly He He Arg Leu Val Ser Gin Val Ala Arg 
420 425 430 



Arg Pro Leu Val Phe Gly Gin Pro Asn Ala Trp Leu Leu He Leu Leu 
435 440 445 



Leu He Ser Leu Ala Leu Val Tyr Asp Leu Arg Lys Asn He Lys Gly 
450 455 460 



Leu Thr Val Leu Ser Leu Leu He Thr Gly Leu Phe Phe Leu Thr Lys 
455 470 475 480 



Tyr Pro Leu Glu Asn Glu He Thr Met Leu Asp Val Gly Gin Gly Glu 
485 490 495 



Ser He Phe Tyr Gly Met 
500 



<210> 296 

<211> 77 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 296 

Met Tyr Asn Leu Leu Leu Thr lie Leu Leu Val Leu Ser Val Val lie 



Val lie Ala lie Phe Met Gin Pro Thr Lys Asn Gin Ser Ser Asn Val 



Phe Asp Ala Ser Ser Gly Asp Leu Phe Glu Arg Ser Lys Ala Arg Gly 
35 40 45 



Phe Glu Ala Val Met Gin Arg Leu Thr Gly lie Leu Val Phe Phe Trp 
50 55 60 

Leu Ala lie Ala Leu Ala Leu Thr Val Leu Ser Ser Arg 
65 70 75 

<210> 297 
<211> 280 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 297 

Met Leu Ser Trp Leu Ala Arg Val lie Lys Gly lie Val lie Ala Leu 
15 10 15 

Gly Phe He Leu Pro Gly He Ser Gly Gly Val Leu Ala Ala He Leu 

20 25 30 

Gly He Tyr Glu Arg Met He Gly Phe Leu Ala His Pro Phe Lys Asp 
35 40 45 

Phe Lys Glu Asn Val Leu Tyr Phe He Pro Val Ala He Gly Met Leu 
50 55 60 

Leu Gly He Gly Leu Phe Ser Tyr Pro He Glu Tyr Leu Leu Glu Asn 
65 70 75 80 

Tyr Gin Val Phe Val Leu Trp Ser Phe Ala Gly Ala He He Gly Thr 
85 90 95 

Val Pro Ser Leu Leu Lys Glu Ser Thr Arg Glu Ser Asp Arg Asp Lys 
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lie Asp Leu Ala Trp Leu Trp Thr Thr Phe lie He Ser Gly Leu Gly 
115 120 125 



Leu Tyr Ala Leu Asn Phe Val Val Gly Thr Leu Ser Ala Ser Phe Leu 

130 135 140 



Asn Phe Val Leu Ala Gly Ala Leu Leu Ala Leu Gly Val Leu Val Pro 
145 150 155 160 



Gly Leu Ser Pro Ser Asn Leu Leu Leu He Leu Gly Leu Tyr Ala Pro 
165 170 175 



Met Leu Thr Gly Phe Lys Thr Phe Asp Phe Leu Gly Thr Phe Phe Pro 
180 185 190 



lie Gly lie Gly Ala Gly Ala Thr Leu He Val Phe Ser Lys Leu lie 
195 200 205 



Asp Tyr Ala Leu Asn Asn Tyr His Ser Arg Val Tyr His Phe He He 
210 215 220 



Gly He Val Leu Ser Ser Thr Leu Leu He Leu He Pro Asn Ala Gly 
225 230 235 240 



Asn Ala Glu Ser He Gin Tyr Thr Gly Leu Ser Leu Val Gly Tyr Val 
245 250 255 



He He Ala Phe Phe Phe Ala Leu Gly He Trp Leu Gly He Trp Met 
260 265 270 



Ser Gin Leu Glu Asp Lys Tyr Lys 
275 280 



<210> 298 
<211> 210 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 298 

Met Phe Tyr Leu Ser Leu Ser Arg He Ala Leu Ser Ser Ser Thr Ser 
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Leu Val Ser Val Ser Ala Glu Pro Phe Ser Ser Phe Thr Lys Ser Arg 



Val Ser Trp Arg Arg Phe Trp Ala Leu Ala Arg Thr Phe Leu Ser Ala 



Phe Ser Ala Ser Ser Cys Pro Arg Thr Leu lie Asn Ser Val Leu Asn 
50 55 60 



Cys Trp lie Ser Asp Ser Phe Leu Arg Arg lie Ser Gin Lys Ala lie 



Thr Pro Arg Arg Ala Ser Arg Leu Thr Thr He Thr Pro Ala Gly Thr 



Glu Phe Val Ser Val He Leu Ser Glu Ser Leu Leu Ser Ser Val Pro 
100 105 110 



Cys Phe Ala Ser Phe Leu Ser Cys Ala Gly Leu Leu Ser Leu Ala Phe 
115 120 125 



Ala Phe Thr Ser Leu Arg Glu Ser Lys Ala Ala Gin Pro Ser Gin Thr 
130 135 140 



Leu Leu Gin Tyr Ala Asp Leu Thr Leu Ser Arg His Tyr Leu Pro Glu 
145 150 155 160 



Leu Phe Glu His Leu Gly Gly Gin Pro Trp Leu His Arg Phe Ser Asp 
165 170 175 



Gin He Leu Leu Pro Lys Leu Ser Ser Val Gly Leu Thr Leu Asp Ser 
180 185 190 



Arg His Glu Val Gin Thr Cys Gin Leu Ala Leu Glu Leu Val Cys Ser 
195 200 205 



Leu Ser 
210 
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<210> 299 
<211> 235 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 299 

Met Glu Thr He Val Phe Leu He Ser Val Phe Leu Ala Gly Val Leu 



Ser Phe Phe Ser Pro Cys He Phe Pro Leu Leu Pro Val Tyr Ala Gly 
20 25 30 



He Leu Leu Asp Asp Gin Glu Ser Ala Lys Ser Phe Ser Leu Phe Gly 



Arg Lys Val Leu Trp Ser Gly Leu He Arg Thr Leu Cys Phe He Ala 



Gly He Ser Leu He Phe Phe He Leu Gly Phe Gly Ala Gly Tyr Phe 



Gly His He Leu Tyr Ala Asn Trp Phe Arg Tyr Gly Met Gly Ala He 
85 90 95 



He He He Leu Gly Leu His Gin Met Glu He Phe His Leu Lys Lys 
100 105 110 



Leu Glu Val Gin Lys Ser Phe Thr Phe Lys Lys Ser Asp Ser Asn Arg 
115 120 125 



Tyr Trp Ser Ala Phe Leu Leu Gly He Thr Phe Ser Phe Gly Trp Thr 
130 135 140 



Pro Cys He Gly Pro Val Leu Ser Ser Val Leu Ala Leu Ala Ala Ser 
145 150 155 160 



Gly Gly Asn Gly Ala Trp Gin Gly Ala He Tyr Thr Leu He Tyr Thr 
165 170. 175 



Leu Gly Met Ala Leu Pro Phe Leu Val Leu Ala Leu Ala Ser Gly Leu 
180 185 190 
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Val Met Pro Tyr Phe Ser Lys lie Lys Arg His Met Met Leu Leu Lys 
195 200 205 



Lys lie Gly Gly Phe Leu lie Val Leu Met Gly lie Leu Leu Leu Leu 
210 215 220 



Gly Gin Val Asn Val Leu Ala Gly lie Phe Glu 
225 230 235 

<210> 300 
<211> 311 
<212> PRT 

<213> Streptococcus pnevimoniae 
<400> 300 

Met Val Lys Glu Leu Phe Met Lys Lys Gin Asn Leu Phe Leu Val Leu 
15 10 15 

Leu Ser Val Phe Leu Leu Cys Leu Gly Ala Cys Gly Gin Lys Glu Ser 



Gin Thr Gly Lys Gly Met Lys lie Val Thr Ser Phe Tyr Pro lie Tyr 
35 40 45 



Ala Met Val Lys Glu Val Ser Gly Asp Leu Asn Asp Val Arg Met lie 



Gin Ser Ser Ser Gly He His Ser Phe Glu Pro Ser Ala Asn Asp lie 



Ala Ala He Tyr Asp Ala Asp Val Phe Val Tyr His Ser His Thr Leu 



Glu Ser Trp Ala Gly Ser Leu Asp Pro Asn Leu Lys Lys Ser Lys Val 
100 105 110 



Lys Val Leu Glu Ala Ser Glu Gly Met Thr Leu Glu Arg Val Pro Gly 
115 120 125 



Leu Glu Asp Val Glu Ala Gly Asp Gly Val Asp Glu Lys Thr Leu Tyr 
130 135 140 
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Asp Pro His Thr Trp Leu Asp Pro Glu Lys Ala Gly Glu Glu Ala Gin 
145 150 155 160 



lie He Ala Asp Lys Leu Ser Glu Val Asp Ser Glu His Lys Glu Thr 
165 170 175 



Tyr Gin Lys Asn Ala Gin Ala Phe He Lys Lys Ala Gin Glu Leu Thr 
180 185 190 



Lys Lys Phe Gin Pro Lys Phe Glu Lys Ala Thr Gin Lys Thr Phe Val 
195 200 205 



Thr Gin His Thr Ala Phe Ser Tyr Leu Ala Lys Arg Phe Gly Leu Asn 
210 215 220 



Gin Leu Gly He Ala Gly He Ser Pro Glu Gin Glu Pro Ser Pro Arg 
225 230 235 240 



Gin Leu Thr Glu He Gin Glu Phe Val Lys Thr Tyr Lys Val Lys Thr 
245 250 255 



He Phe Thr Glu Ser Asn Ala Ser Ser Lys Val Ala Glu Thr Leu Val 
260 265 270 



Lys Ser Thr Gly Val Gly Leu Lys Thr Leu Asn Pro Leu Glu Ser Asp 
275 280 285 



Pro Gin Asn Asp Lys Thr Tyr Leu Glu Asn Leu Glu Glu Asn Met Ser 
290 295 300 



He Leu Ala Glu Glu Leu Lys 
305 310 

<210> 301 
<211> 125 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 301 

Met Leu Lys Asn Leu Lys Ser Phe Leu Leu Arg Gly Asn Val He Asp 
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Leu Ala Val Gly Val Val lie Ala Ser Ala Phe Gly Ala He Val Thr 



Ser Leu Val Asn Asp He He Thr Pro Leu He Leu Asn Pro Ala Leu 
35 40 45 



Lys Ala Ala Lys Val Glu Arg He Ala Glh Leu Ser Trp His Gly Val 



Gly Tyr Gly Asn Phe Leu Ser Ala He He Asn Phe He Phe Val Gly 



Thr Ala Leu Phe Phe He He Lys Gly He Glu Lys Ala Gin Lys Leu 



Thr Gly He Lys Glu Glu Lys Thr Asp Glu Lys Lys Pro Thr Glu Leu 
100 105 110 



Glu Val Leu Gin Glu He Lys Ala Leu Leu Glu Lys Lys 
115 120 125 



<210> 302 
<211> 339 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 302 

Met His Ala Lys Met Arg Asn Lys Lys Gin He Asn Leu Gly He He 
15 10 15 

Phe He He Cys Leu Gly Leu Leu He Thr He Phe Leu Ser Leu Lys 
20 25 30 

Leu Gly Thr Lys Glu He Asn He Arg Asp Phe Leu Ala Ala Phe Gly 
35 40 45 

Met Gly Asn Thr Asn Asp Asp Phe He Lys Ser He He Tyr Lys Arg 
50 55 60 

He Pro Arg Thr He Phe Ala He Leu Ala Gly Ser Ser Leu Ala He 
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Ser Gly Val Leu Met Gin Ser Val Thr Arg Asn Pro lie Ala Asp Pro 



Gly lie Leu Gly lie Asn Thr Gly Ala Ser Leu Ser Val Val lie Gly 
100 105 110 



Leu Ser Phe Leu Gly lie Ser Ser Ser He Ser His He Ser Phe Ala 
115 120 125 



He He Gly Gly Leu Val Ser Ala He Phe Val Tyr Ala He Ala Val 
130 135 140 



Ser Gly Lys Ala Gly Leu Thr Pro He Lys Leu Ala Leu Ser Gly Thr 
145 150 155 160 



Cys Val Ser Met Ala Leu Ser Ser Phe Val Ser Phe Leu He Leu Pro 
165 170 175 



Asn Asn Asn Val Leu Asp Lys Phe Arg Phe Trp Gin He Gly Ser Leu 
180 185 190 



Gly Ala Ala Thr Leu Ser Ser He Ser Thr Leu Leu Pro Phe He He 
195 200 205 



Leu Gly His Leu He Ala He Phe He Ser Ser Asp Leu Asn Ala Leu 
210 215 220 



Ala Met Gly Asp Glu Met Ala Val Gly Leu Gly Val Asn Val Asn Arg 
225 230 235 240 



He Arg Ser Leu Ala He He Ala Ser Val Leu Leu Cys Ser Ser He 
245 250 255 



Thr Ala He Gly Gly Pro He Gly Phe Val Gly Leu He Val Pro His 
260 265 270 



Phe Cys Gly Leu Phe He Ser Lys Asp He Arg Thr Met Thr He Ser 
275 280 285 



Ser Ser Phe He Gly Ala Glu Leu Leu Leu He Cys Asp He He Gly 
290 295 300 
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Arg Met Leu Gly Lys Pro Gly Glu lie Glu Val Gly He He Thr Ala 
305 310 315 320 



He He Gly Gly Pro Val Leu He Tyr Val Thr Met Lys Asn Arg Gly 
325 330 335 



Val Asn Asn 



<210> 303 

<211> 335 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 303 

Met Gin Asn Leu He He Gly He Gin Lys Arg Lys Asn Arg He Thr 



Leu Phe Ser Ser Leu Phe Leu Leu He He He Ser Leu Ser Phe Phe 



He Leu Leu He Gly Asp Glu Ser Tyr Ser Phe Ser Thr Leu He Lys 
35 40 45 



Val Leu Asn Ser Glu Thr Val Pro Gly Ala Ser Phe Ser He Met Glu 



He Arg Leu Pro Lys Leu Leu Ala Gly He He Ala Gly Trp Ser Phe 



Gly Leu Ala Gly Phe He Phe Gin Thr Met Leu Arg Asn Pro Leu Ala 



Ser Pro Asp He He Gly Val Thr Ser Ser Ser Ser He Ala Ala Val 
100 105 110 



Phe Cys He Leu Val Leu Lys Thr Asn Ser Leu Thr Thr Gly He He 
115 120 125 



Ser He Thr Cys Gly Leu Thr Ser Ser Leu He Leu Phe Leu Leu Ala 
130 135 140 



-322- 



wo 02/083855 



PCT/LS02/11524 



Lys Lys Asp Gly Phe Ser Ala Ala Arg Leu lie lie Leu Gly lie Gly 
145 150 155 160 



Phe Gin Ala Val Thr Arg Ala Gly Thr Ser Phe Leu Leu Leu Lys Val 
165 170 175 



Ala Arg Tyr Glu Leu Gin Glu Val Met Arg Trp Leu Ser Gly Ser Leu 
180 185 190 



Ser Phe Thr Lys Leu Asp Asp He Pro Leu Val Leu He Val Ser He 
195 200 205 



He Ala Thr He Leu Val Leu Phe Phe Asn Lys Arg Leu Glu He He 

210 215 220 



Glu Leu Gly Glu Glu He Ala He Gly Leu Gly Ala Asn Pro Glu Leu 
225 230 235 240 



Ser Arg Leu Val Leu He Phe Cys Ala Val Ser Leu Thr Ala Phe Ser 
245 250 255 



Thr Ser He Thr Gly Pro He Ala Cys He Ser Phe Leu Ala Gly Pro 
260 255 270 



He Ala Leu Asn He Gly Lys Lys Arg Ser Pro He Leu Ala Gly Leu 
275 280 285 



Val Gly He Leu Leu Val Leu Leu Ser Asp He Phe Ser Gin Asn He 
290 295 300 



Leu Pro Ala Arg Tyr Pro Val Gly Val Val Thr Gly Leu Leu Gly Ser 
305 310 315 320 



Pro Tyr Leu He Tyr Leu Leu He Lys Met Asn Arg Arg Asn He 
325 330 335 



<210> 304 

<211> 305 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 304 
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Met Asn Cys Phe Leu Lys Met Asn Asn Val Ser Val Arg Tyr Asp Asp 



Val He Ala Leu Lys Asp He Thr Leu Gin He Asn Lys Gly Asp Phe 



He Gly Leu Leu Gly Ser Asn Gly Ala Gly Lys Ser Thr Leu He Asn 



Ser He Val Gly Phe Gin Glu He Tyr Leu Gly Glu He Glu Tyr Cys 



Asp Lys Asp Leu He Val Ser Ser Gin Pro Phe Ala His Leu Gly Phe 



Thr Pro Gin Thr Thr Val He Asp Phe Tyr Thr Thr Val Lys Asp Asn 
85 90 95 



Val He Leu Gly Leu Asn Leu Ala Gly Lys Phe Gly Lys Asn Ala Glu , 
100 105 110 



Lys Leu Cys Gin He Ala Leu Glu He Val Gly Leu Ala Asp Lys Lys 
115 120 125 



I Asn Leu Val Glu Thr Leu Ser Gly Gly Gin Leu Gin Arg Val Gin 
130 135 140 



He Ala Arg Ala He Ala His Asn Pro Asp Phe Tyr He Leu Asp Glu 
145 150 155 160 



Pro Thr Val Gly Leu Asp Thr Glu Ser Ala Glu Lys Phe Leu Met Tyr 
165 170 175 



Leu Lys Asp Lys Ser Leu Glu Gly Lys Thr He He He Ser Ser His 
180 185 190 



Asp He Asn Leu Leu Glu Lys Phe Cys Lys Lys He Leu Phe Leu Gin 
195 200 205 



Asn Gly Ser He Ser Phe Phe Gly Asp Met Arg Asp Phe Val Asp Asn 
210 215 220 



-324- 



wo 02/083855 



PCT/LS02/11524 



Ser Thr lie Lys Leu Asn Phe Ser Met Gin Asn Arg He Ser Arg Tyr 
225 230 235 240 



Gin He Glu Phe Leu Glu Asn Phe Arg Phe Lys Val His He Glu Asp 
245 250 255 



Asn Asp Ser Phe Thr He Glu Val Pro He Glu Glu Lys He Leu Asp 
260 265 270 



Val He Asn Glu Val Gly Lys Ala Cys Glu He Lys Asn Phe Ser Thr 
275 280 285 



Ser Lys Leu Thr Leu Gin Glu Ser Tyr Leu Gin Arg He Gly Gly Glu 
290 295 300 



Lys 
305 



<210> 305 

<211> 266 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 305 

Met Lys Ala Asp Gin Leu Arg His Lys Ser Asp Leu Gly Leu Arg Gly 



Leu Ala He He Ala Lys Asn Glu He He Ala Phe Phe Arg Ser Lys 



Gly Leu He He Ser Gin Phe Leu Gin Pro He Leu Tyr Val Val Phe 



He He He Gly Leu Asn Ser Ser He Lys Asn He Gin Phe Asn Asp 



He Lys Thr Ser Tyr Ala Glu Tyr Thr He He Gly Val He Ala Leu 
65 70 75 80 



Leu He He Gly Gin Met Thr Gin Val He Tyr Arg Val Thr He Asp 
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Lys Lys Tyr 61y Leu Leu Ala Leu Lys Leu Cys Ser Gly Val Arg Pro 
100 105 110 



Leu Tyr Tyr lie Leu Gly Met Ser lie Tyr Ser lie Leu Gly Leu He 
115 120 125 



Val Gin Glu He He lie Tyr He He Thr Leu Ala Phe Glu He Asn 
130 135 140 



He Ala Met Asp Arg Phe Phe Tyr Thr Val Leu Leu Ser He Val Val 
145 150 155 150 



Leu Leu Phe Trp Asp Ser Leu Ala He Leu Leu Thr Met Phe He Asn 
165 170 175 



Asp Tyr Arg Arg Arg Asp He Val He Arg Phe Val Leu Thr Pro Leu 
180 185 190 



Gly Phe Thr Ala Pro Val Phe Tyr Leu He Asp Ser Ala Pro Ser He 
195 200 205 



Val Arg Trp He Gly Gin Leu Asn Pro Leu Thr Tyr Gin Leu Thr He 
210 215 220 



Leu Arg Asn Phe Tyr Phe Lys Asn Ser Thr Thr Leu Glu Leu Val Phe 
225 230 235 240 



Leu Leu Leu Thr Ser Leu Leu Val Leu He Ser Val Ser Phe He He 
245 250 255 



Pro Lys He Lys Leu He Leu He Glu Arg 
260 265 



<210> 306 

<211> 344 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 305 

Met Leu Lys Glu He Lys Arg Arg Asn Arg Met Lys Asn Lys Arg Leu 
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lie Gly lie He Ala Ala Leu Ala Val Leu Val Ala Gly Ser Leu He 



Tyr Ser Ser Met Asn Lys Ser Glu Ala Gin Asn Asn Lys Asp Glu Lys 



Lys He Thr Lys He Gly Val Leu Gin Phe Val Ser His Pro Ser Leu 



Asp Leu He Tyr Lys Gly He Gin Asp Gly Leu Ala Glu Glu Gly a?yr 



Lys Asp Asp Gin Val Lys He Asp Phe Met Asn Ser Glu Gly Asp Gin 



Ser Lys Val Ala Thr Met Ser Lys Gin Leu Val Ala Asn Gly Asn Asp 
100 105 110 



Leu Val Val Gly He Ala Thr Pro Ala Ala Gin Gly Leu Ala Ser Ala 
115 120 125 



Thr Lys Asp Leu Pro Val He Met Ala Ala He Thr Asp Pro He Gly 
130 135 140 



Ala Asn Leu Val Lys Asp Leu Lys Lys Pro Gly Gly Asn Val Thr Gly 
145 150 155 160 



Val Ser Asp His Asn Pro Ala Gin Gin Gin Val Glu Leu He Lys Ala 
165 170 175 



Leu Thr Pro Asn Val Lys Thr He Gly Ala Leu Tyr Ser Ser Ser Glu 
180 185 190 



Asp Asn Ser Lys Thr Gin Val Glu Glu Phe Lys Ala Tyr Ala Glu Lys 
195 200 205 



Ala Gly Leu Thr Val Glu Thr Phe Ala Val Pro Ser Thr Asn Glu He 
210 215 220 



Ala Ser Thr Val Thr Val Met Thr Ser Lys Val Asp Ala He Trp Val 
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Pro lie Asp Asn Thr lie Ala Ser Gly Phe Pro Thr Val Val Ser Ser 
245 250 255 



Asn Gin Ser Ser Lys Lys Pro He Tyr Pro Ser Ala Thr Ala Met Val 
260 265 270 



Glu Val Gly Gly Leu Ala Ser Val Val He Asp Gin His Asp Leu Gly 
275 280 285 



Val Ala Thr Gly Lys Met He Val Gin Val Leu Lys Gly Ala Lys Pro 
290 295 300 



Ala Asp Thr Pro Val Asn Val Phe Ser Thr Gly Lys Ser Val He Asn 
305 310 315 320 



Lys Lys He Ala Gin Glu Leu Gly He Thr He Pro Glu Ser Val Leu 
325 330 335 



Lys Glu Ala Gly Gin Val He Glu 
340 



<210> 307 

<211> 252 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 307 

Met Thr Ala He Val Glu Leu Lys Asn Ala Thr Lys He Val Lys Asn 
15 10 15 



Gly Phe Asp Glu Glu Lys He He Leu Asn Asp Val Ser Leu Glu He 



Phe Glu Arg Asp Phe He Thr He Leu Gly Gly Asn Gly Ala Gly Lys 



Ser Thr Leu Phe Asn Thr He Ala Gly Thr Leu Ser Leu Thr Ser Gly 
50 55 60 



Thr He Arg He Leu Gly Glu Asp Leu Thr Lys Phe Ser Pro Glu Lys 
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Arg Ala Lys Tyr Leu Ser Arg Val Phe Gin Asp Pro Lys Met Gly Thr 



Ala Pro Arg Met Thr Val Ala Glu Asn Leu Leu lie Ala Lys Phe Arg 
100 105 110 



Gly Glu Lys Arg Gly Leu Leu Pro Arg Arg Leu Thr Ser Tyr Lys Asp 
115 120 125 



Glu Phe Gin Ala Thr lie Glu Lys Val Gly Asn Gly Leu Glu Lys His 
130 135 140 



Leu Asn Thr Pro lie Glu Phe Leu Ser Gly Gly Gin Arg Gin Ala Leu 
145 150 155 160 



Ser Leu Leu Met Ala Thr Leu Lys Arg Pro Glu Leu Leu Leu Leu Asp 
165 170 175 



Glu His Thr Ala Ala Leu Asp Pro Lys Thr Ser Val Ala Leu Met Glu 
180 185 190 



Leu Thr Asp Glu Phe Val Lys Lys Asp Gin Leu Thr Ala Leu Met lie 
195 200 205 



Thr His His Met Glu Asp Ala Leu Lys Tyr Gly Asn Arg Leu lie Val 
210 215 220 



Met Lys Glu Gly Arg lie lie Gin Asp Leu Asn Gin Glu Glu Lys Ala 
225 230 235 240 



Lys Met Lys lie Ser Asp Tyr lyr Gin Leu Phe Glu 
245 250 



<210> 308 
<211> 234 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 308 

Met Gly Gly Lys Met Arg Leu Leu Pro lie Arg Lys He Ser Arg Gin 
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Ser Lys Arg Leu Ala Leu Phe Leu Thr Phe Cys Ala Gly Tyr Val Asp 



Ala Tyr Thr Phe lie Val Arg Gly Asn Thr Leu Val Ala Gly Gin Thr 



Gly Asn Val Val Phe Leu Ser Val Glu Leu lie Lys Asn Asn Val Ser 



Asp Val Arg Asp Lys Val Leu Thr Leu Leu Ala Phe Met Met Gly Val 



Phe Leu Leu Thr lie Tyr Lys Glu Lys Leu Arg He Val Lys Lys Pro 



He Leu Ser Leu He Pro Leu Ala He Leu Ser He He He Ala Phe 
100 105 110 



Val Pro Gin Thr Val Asp Asn He Tyr Leu Val Pro Pro Leu Ala Phe 
115 120 125 



Cys Met Gly Leu Val Thr Thr Ala Phe Gly Glu Val Ser Gly He Ala 
130 135 140 



Tyr Asn Asn Ala Phe Met Thr Gly Asn He Lys Arg Thr Met Leu Ala 
145 150 155 160 



Phe Gly Asp Tyr Phe Arg Thr Lys His Thr Pro Phe Leu Arg Glu Gly 
165 170 175 



Phe He Phe Val Ser Leu Leu Ser Ser Phe Val Leu Gly Val Val Phe 
180 185 190 



Ser Ala Tyr Leu Thr He Phe Tyr His Glu Lys Thr He Leu Gly Val 
195 200 205 



Pro He Met Met Ser Val Phe Tyr Leu Ser Met Leu Phe Ala Ser Trp 
210 215 220 
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Gin Lys Lys Val Lys Glu Lys Ala Ser Phe 
225 230 

<210> 309 
<211> 282 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 309 

Met lie Lys Lys lie Tyr Pro He Phe Thr He Leu Leu Gly Ala Ala 



He Tyr Ala Phe Gly Leu Thr Tyr Phe Val Val Pro His His Leu Phe 
20 25 30 



Glu Gly Gly Ala Thr Gly He Thr Leu He Thr Phe Tyr Leu Phe Lys 



He Pro Val Ser Leu Met Asn Leu Leu He Asn He Pro' Leu Phe He 



Leu Ala Trp Lys He Phe Gly Ala Lys Ser Leu Tyr Ser Ser Leu Leu 
65 70 75 80 



Gly Thr Leu Ala Leu Ser Gly Trp Leu Ala Phe Phe Glu His He Pro 



Leu His He Asp Leu Gin Gly Asp Leu Leu He Thr Ala Leu He Ala 
100 105 110 



Gly He Leu Leu Gly He Gly Leu Gly He He Phe Asn Ala Gly Gly 
115 120 125 



Thr Thr Gly Gly Thr Asp He Leu Ala Arg He Leu Asn Lys Tyr Thr 
130 135 140 



His He Ser He Gly Lys Leu Leu Phe He Leu Asp Phe Cys He Leu 
145 150 155 160 



Met Leu He Leu Leu He Phe Lys Asp Leu Arg Leu Val Ser Tyr Thr 
165 170 175 
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Leu Leu Phe Asp Phe He Val Ser Arg Val He Asp Leu He Gly Glu 
180 185 190 



Gly Gly Tyr Ala Gly Lys Gly Phe Met He He Thr Lys Arg Pro Asp 
195 200 205 



Gin Leu Ala Lys Ala He Asn Asp Asp Leu Gly Arg Gly Val Thr Phe 
210 215 220 



He Ser Gly Gin Gly Tyr Tyr Ser Lys Glu Asn Leu Lys He He Tyr 
225 230 235 240 



Cys He Val Gly Arg Asn Glu He Val Lys Thr Lys Glu Met He His 
245 250 255 



Arg He Asp Pro Gin Ala Phe He Thr He Thr Glu Ala His Glu He 
260 265 270 



Leu Gly Glu Gly Phe Thr Phe Glu Lys Glu 
275 280 



<210> 310 
<211> 91 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 310 

Met Ala Asn Lys Gin Asp Leu He Ala Lys Val Ala Glu Ala Thr Glu 
15 10 15 



Leu Thr Lys Lys Asp Ser Ala Ala Ala Val Glu Ala Val Phe Ala Ala 



Val Ala Asp Tyr Leu Ala Ala Gly Glu Lys Val Gin Leu He Gly Phe 



Gly Asn Phe Glu Val Arg Glu Arg Ala Glu Arg Lys Gly Arg Asn Pro 

50 55 60 



Gin Thr Gly Lys Glu Met Thr He Ala Ala Ser Lys Val Pro Ala Phe 
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Lys Ala Gly Lys Ala Leu Lys Asp Ala Val Lys 
85 90 



<210> 311 
<211> 356 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 311 

Met Lys Arg Glu He Leu Leu Glu Arg He Asp Lys Leu Lys Gin Leu 
15 10 15 

Met Pro Trp Tyr Val Leu Glu Tyr Tyr Gin Ser Lys Leu Ala Val Pro 
20 25 30 

Tyr Ser Phe Thr Thr Leu Tyr Glu Tyr Leu Lys Glu Tyr Asp Arg Phe 
35 40 45 

Phe Ser Trp Val Leu Glu Ser Gly He Ser Asn Ala Asp Lys He Ser 
50 55 60 

Asp He Pro Leu Ser Val Leu Glu Asn Met Ser Lys Lys Asp Met Glu 
65 70 75 80 

Ser Phe He Leu Tyr Leu Arg Glu Arg Pro Leu Leu Asn Ala Asn Thr 



Thr Lys Gin Gly Val Ser Gin Thr Thr He Asn Arg Thr Leu Ser Ala 
100 105 110 



Leu Ser Ser Leu Tyr Lys Tyr Leu Thr Glu Glu Val Glu Asn Asp Gin 
115 120 125 



Gly Glu Pro Tyr Phe Tyr Arg Asn Val Met Lys Lys Val Ser Thr Lys 
130 135 140 



Lys Lys Lys Glu Thr Leu Ala Ala Arg Ala Glu Asn He Lys Gin Lys 
145 150 155 160 



Leu Phe Leu Gly Asp Glu Thr Glu Gly Phe Leu Thr Tyr He Asp Gin 
165 170 175 
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Glu His Pro Gin Gin Leu Ser Asn Arg Ala Leu Ser Ser Phe Asn Lys 
180 185 190 



Asn Lys Glu Arg Asp Leu Ala lie lie Ala Leu Leu Leu Ala Ser Gly 
195 200 205 



Val Arg Leu Ser Glu Ala Val Asn Leu Asp Leu Arg Asp Leu Asn Leu 
210 215 220 



Lys Met Met Val lie Asp Val Thr Arg Lys Gly Cys Lys Arg Asp Ser 
225 230 235 240 



Val Asn Val Ala Ala Phe Ala Lys Pro Tyr Leu Glu Asn Tyr Leu Ala 
245 250 255 



lie Arg Asn Gin Arg Tyr Lys Thr Glu Lys Thr Asp Thr Ala Leu Phe 
260 265 270 



Leu Thr Leu Tyr Arg Gly Val Pro Asn Arg He Asp Ala Ser Ser Val 
275 280 285 



Glu Lys Met Val Ala Lys Tyr Ser Glu Asp Phe Lys Val Arg Val Thr 
290 295 300 



Pro His Lys Leu Arg His Thr Leu Ala Thr Arg Leu Tyr Asp Ala Thr 
305 310 315 320 



Lys Ser Gin Val Leu Val Ser His Gin Leu Gly His Ala Ser Thr Gin 
325 330 335 



Val Thr Asp Leu Tyr Thr His He Val Ser Asp Glu Gin Lys Asn Ala 
340 345 350 



<210> 312 

<211> 118 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 312 
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Met Ala Pro Arg Phe Pro Ala Ser Arg Ser Ala lie Cys He Asp Pro 



Pro Phe Pro Leu Gin Val Pro Val Tyr Leu Pro Arg He Ser Ala He 



He Pro Leu Arg Ser He Pro Leu Ala He Ala Cys Pro Cys Pro Arg 



Trp Phe Glu Val He Arg Ser Ser Gly Leu Arg Ala Asn He Ala Pro 



Thr Leu Ala Ala Ser Ser Pro Thr Glu Lys Cys Val He Pro Gly Thr 



Phe Pro Phe Phe Thr Asn Cys Ala He Phe Lys Ser Met Arg Arg He 



Ser Ser He Leu Arg Asn He Ser Ser Lys Arg Phe Leu Ser Lys Val 
100 105 110 



Asp He Phe Leu Pro Phe 
115 



<210> 313 

<211> 563 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 313 

Met Asn Lys Leu He Ala Phe He Glu Lys Gly Lys Pro Phe Phe Glu 



Lys Leu Ser Arg Asn He Tyr Leu Arg Ala He Arg Asp Gly Phe He 



Ala Gly Met Pro Val He Leu Phe Ser Ser He Phe He Leu He Ala 



Phe Val Pro Asn Ser Trp Gly Phe Lys Trp Ser Asp Glu Val Val Ala 



-335- 



wo 02/083855 



PCT/LS02/11524 



Phe Leu Met Lys Pro Tyr Ser Tyr Ser Met Gly lie Leu Ala Leu Leu 



Val Ala Gly Thr Thr Ala Lys Ser Leu Thr Asp Ser Val Asn Arg Ser 



Met 6lu Lys Thr Asn Gin lie Lys Tyr Met Ser Thr Leu Leu Ala Ala 
100 105 110 



lie Val Gly Leu Leu Met Leu Ala Ala Asp Pro lie Glu Ser Gly Leu 
115 120 125 



Ala Thr Gly Phe Leu Gly Thr Lys Gly Leu Leu Ser Ala Phe Leu Ala 
130 135 140 



Ala Phe Val Thr Val Ala He Tyr Lys Val Cys Val Lys Asn Asn Val 
145 150 155 160 



Thr He Arg Met Pro Asp Glu Val Pro Pro Asn He Ser Gin Val Phe 
165 170 175 



Lys Asp Val He Pro Phe Thr Leu Ser Val Val Ser Leu Tyr Ala Leu 
180 185 190 



Asp Leu Leu Ala Arg Tyr Phe Val Gly Ser Ser Val Ala Glu Ser He 
195 200 205 



Gly Lys Phe Phe Ala Pro Leu Phe Ser Ala Ala Asp Gly Tyr Leu Gly 
210 215 220 



He Thr He He Phe Gly Ala Phe Ala Phe Phe Trp Phe Val Gly He 
225 230 235 240 



His Gly Pro Ser He Val Glu Pro Ala He Ala Ala He Thr Tyr Ala 
245 250 255 



Asn Ala Glu Val Asn Leu Asn Leu Leu Gin Gin Gly Met His Ala Asp 
260 265 270 



Lys He Leu Thr Ser Gly Thr Gin Met Phe He Val Thr Met Gly Gly 
275 280 285 
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Thr Gly Ala Thr Leu Val Val Pro Phe Met Phe Met Trp Leu Thr Lys 
290 295 300 



Sex Lys Arg Asn Arg Ala lie Gly Arg Ala Ser Val Val Pro Thr Phe 
305 310 315 320 



Phe Gly Val Asn Glu Pro He Leu Phe Gly Ala Pro Leu Val Leu Asn 
325 330 335 



Pro He Phe Phe He Pro Phe He Phe Ala Pro He Ala Asn Val Torp 
340 345 350 



He Phe Lys Phe Phe He Glu Thr Leu Gly Met Asn Ser Phe Thr Ala 

355 360 365 



Asn Leu Pro Trp Thr Thr Pro Ala Pro Leu Gly Leu Val Leu Gly Thr 
370 375 380 



Asn Phe Gin Val Leu Ser Phe He Leu Ala Ala Leu Leu He Val Val 
385 390 395 400 



Asp Val Val He Tyr Tyr Pro Phe Leu Lys Val Tyr Asp Glu Gin He 
405 410 415 



Leu Glu Glu Glu Arg Ser Gly Lys Ser Asn Asp Glu Leu Lys Glu Lys 
420 425 430 



Val Ala Ala Asn Phe Asn Thr Ala Lys Ala Asp Ala He Leu Glu Lys 

435 440 445 



Ala Gly Val Asp Ala Ala Gin Asn Thr He Thr Glu Glu Thr Asn Val 
450 455 460 



Leu Val Leu Cys Ala Gly Gly Gly Thr Ser Gly Leu Leu Ala Asn Ala 
465 ,470 475 480 



Leu Asn Lys Ala Ala Ala Glu Tyr Asn Val Pro Val Lys Ala Ala Ala 
485 490 495 



Gly Gly Tyr Gly Ala His Arg Glu Met Leu Pro Glu Phe Asp Leu Val 
500 505 510 
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lie Leu Ala Pro Gin Val Ala Ser Asn Phe Glu Asp Met Lys Ala Glu 
515 520 525 



Thr Asp Lys Leu Gly lie Lys Leu Ala Lys Thr Glu Gly Ala Gin Tyr 
530 535 540 



lie Lys Leu Thr Arg Asp Gly Lys Gly Ala Leu Ala Phe Val Gin Ala 
545 550 555 560 



Gin Phe Asp 



<210> 314 

<211> 265 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 314 

Met Val Ser Ser Glu Phe He Ser Lys He Glu Phe Ala Cys Asn Lys 



Lys Glu Ser Leu Tyr Ser Gin Ser Lys Phe Lys Tyr Ala He Arg Ser 



Met Phe Ala Gly Ala Phe Leu Thr Phe Ser Thr Ala Ala Gly Ala Val 



Gly Ala Asp Leu He Asn Lys He Ala Pro Gly Ser Gly Arg Phe Leu 



Phe Pro Phe Val Phe Ala Trp Gly Leu Ala Tyr He Val Phe Leu Asn 



Ala Glu Leu Val Thr Ser Asn Met Met Phe Leu Thr Ala Gly Ser Phe 



Leu Lys Lys He Ser Trp Arg Lys Thr Ala Glu He Leu Leu Tyr Cys 
100 105 110 



Thr Leu Phe Asn Leu He Gly Ala Leu He Ala Gly Trp Gly Phe Ala 
115 120 125 
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His Ser Ala Ala Tyr Ala Asn Leu Thr His Asp Ser Phe He Ser Gly 
130 135 140 



Val Val Glu Met Lys Leu Gly Arg Ser Asn Glu Leu Val Leu Leu Glu 
145 150 155 160 



Ala He Leu Ala Asn He Phe Val Asn He Ala He Leu Ser Phe He 

165 170 175 



Leu Val Lys Asp Gly Gly Ala Lys Leu Trp Leu Val Leu Ser Ala He 
180 185 190 



Tyr Met Phe Val Phe Leu Thr Asn Glu His He Ala Ala Asn Phe Ala 
195 200 205 



Ser Phe Ala He Val Lys Phe Ser Val Ala Ala Asp Ser He Ala Asn 
210 215 220 



Phe Gly Val Gly Asn Met Leu Arg His Trp Gly Val Thr Phe He Gly 
225 230 235 240 



Asn Phe He Gly Gly Gly Leu Leu Met Gly Leu Pro Tyr Ala Phe Leu 
245 250 255 



Asn Lys Asn Glu Asp Thr Tyr Val Asp 
260 265 



<210> 315 

<211> 449 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 315 

Met Leu Asp Leu Leu Lys Gin Thr He Phe Thr Arg Asp Phe He Phe 



He Leu He Leu Leu Gly Phe He Leu Val Val Thr Leu Leu Leu Leu 
20 25 30 



Glu Asn Arg Arg Asp Asn He Gin Leu Lys Gin Val Asn Gin Lys Val 
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Lys Asp Leu He Ala Gly Asp Tyr Ser Lys Val Leu Asp Met Gin Gly 



Gly Ser Glu He Thr Asn He Thr Asn Asn Leu Asn Asp Leu Ser Glu 



Val He Arg Leu Thr Gin Glu Asn Leu Glu Gin Glu Ser Lys Arg Leu 



Asn Ser He Leu Phe Tyr Met Thr Asp Gly Val Leu Ala Thr Asn Arg 
100 105 110 



Arg Gly Gin He He Met He Asn Asp Thr Ala Lya Lys Gin Leu Gly 
115 120 125 



Leu Val Lys Glu Asp Val Leu Asn Arg Ser He Leu Glu Leu Leu Lys 
130 135 140 



He Glu Glu Asn Tyr Glu Leu Arg Asp Leu He Thr Gin Ser Pro Glu 
145 150 155 160 



Leu Leu Leu Asp Ser Gin Asp He Asn Gly Glu Tyr Leu Asn Leu Arg 
165 170 175 



Val Arg Phe Ala Leu He Arg Arg Glu Ser Gly Phe He Ser Gly Leu 

180 185 190 



Val Ala Val Leu His Asp Thr Thr Glu Gin Glu Lys Glu Glu Arg Glu 
195 200 205 



Arg Arg Leu Phe Val Ser Asn Val Ser His Glu Leu Arg Thr Pro Leu 
210 215 220 



Thr Ser Val Lys Ser Tyr Leu Glu Ala Leu Asp Glu Gly Ala Leu Cys 
225 230 235 240 



Glu Thr Val Ala Pro Asp Phe He Lys Val Ser Leu Asp Glu Thr Asn 
245 250 255 



Arg Met Met Arg Met Val Thr Asp Leu Leu His Leu Ser Arg He Asp 
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Asn Ala Thr Ser His Leu Asp Val Glu Leu lie Asn Phe Thr Ala Phe 
275 280 285 



lie Thr Phe lie Leu Asn Arg Phe Asp Lys Met Lys Gly Gin Glu Lys 
290 295 300 



Glu Lys Lys Tyr Glu Leu Val Arg Asp Tyr Pro lie Asn Ser lie Trp 
305 310 315 320 



Met Glu lie Asp Thr Asp Lys Met Thr Gin Val Val Asp Asn He Leu 
325 330 335 



Asn Asn Ala He Lys Tyr Ser Pro Asp Gly Gly Lys He Thr Val Arg 
340 345 350 



Met Lys Thr Thr Glu Asp Gin Met He Leu Ser He Ser Asp His Gly 
355 360 365 



Leu Gly He Pro Lys Gin Asp Leu Pro Arg He Phe Asp Arg Phe Tyr 
370 375 380 



Arg Val Asp Arg Ala Arg Ser Arg Ala Gin Gly Gly Thr Gly Leu Gly 
385 390 395 400 



Leu Ser He Ala Lys Glu He He Lys Gin His Lys Gly Phe He Trp 
405 410 415 



Ala Lys Ser Glu Tyr Gly Lys Gly Ser Thr Phe Thr He Val Leu Pro 
420 425 430 



Tyr Asp Lys Asp Ala Val Lys Glu Glu Val Trp Glu Asp Glu Val Glu 
435 440 445 



<210> 316 
<211> 193 



<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 316 

Met Ser 6ly Leu Leu Tyr His Thr Ser Val Tyr Ala Val Lys Lys Glu 
15 10 15 



lie Leu Val Asn Thr Arg Lys Lys Thr Gin Phe Met Thr Met Thr Ala 



Leu Leu Thr Ala lie Ala lie Leu lie Pro lie Val Met Pro Phe Lys 
35 40 45 



He Val He Pro Pro Ala Ser Tyr Thr Leu Gly Ser His He Ala He 



Phe He Ala Met Phe Leu Ser Pro Leu Met Ala Val Phe Val He Leu 



Ala Ser Ser Phe Gly Phe Leu Met Ala Gly Tyr Pro Met Val He Val 



Phe Arg Ala Phe Ser His He Ser Phe Gly Ala Leu Gly Ala Leu Tyr 
100 105 110 



Leu Gin Lys Phe Pro Asp Thr Leu Asp Lys Pro Lys Ser Ser Trp He 
115 120 125 



Phe Asn Phe Val Leu Ala Val Val His Ala Leu Ala Glu Val Leu Ala 
130 135 140 



Cys Val Val Phe Tyr Ala Thr Ser Gly Thr Asn Val Glu Asn Met Phe 
145 150 155 160 



Tyr Val Leu Phe Val Leu Val Gly Phe Gly Thr He He His Ser Met 
165 170 175 



val Asp Tyr Thr Leu Ala Leu Ala Val Tyr Lys Val Leu Arg Lys Arg 
180 185 190 



-342- 



wo 02/083855 



PCT/US02/11524 



<210> 317 

<211> 269 

<212> PRT 

<213> Streptococcus pne-umoniae 

<400> 317 

Met Lys Asn Lys Arg He Phe Lys Asp Phe Gin Ala Ser Lys Met Ser 
1 5 10 15 

Leu Asn He Tyr Thr Ser Pro Leu Leu Ala Phe Val Phe Val Phe He 
20 25 30 

Gly Glu Phe Val Ala Phe Thr Leu Tyr Gly He Gly Leu Leu Ala Leu 
35 40 45 

He Gly Leu Ala Arg Asn Phe Gly Glu Ala Gly Gin Asn Leu Ala Ser 
50 55 60 

Tyr Leu Gin Thr Leu His Gin Ser Leu Thr Asp Lys Thr Ser Asp Phe 



Arg Leu He Leu Gly Leu Leu Ala Phe Gly Phe He Leu Asn Thr Val 
85 90 



Phe Arg Trp Thr Arg Lys Val Glu Lys Arg Pro He Arg Thr Leu Gly 
100 105 

Phe Tvr Arg Glu Asn Phe Leu Ser Asn Leu Leu Lys Gly Phe Ser Leu 
115 120 125 

Glv Leu Ala Leu Phe Leu Leu Thr Leu Leu Gly Leu Val Val Leu Gly 
130 135 140 

Gin Tyr Arg Leu Glu Ser He His Leu Asn Pro Tyr Ser Leu Ala Phe 



val val Phe Thr He Pro Phe Trp He Leu Gin Gly Thr Ala Glu Glu 
165 170 175 

Val Val Ala Arg Ala Trp Leu Leu Pro Gin Leu Ala Ser Arg Thr Asn 
180 185 190 
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Leu Lys Leu Ala lie Leu lie Ser Ser Leu Phe Phe Thr Leu Leu His 
195 200 205 



Met Gly Asn Ser Gly Leu Thr Pro Leu Ser Leu Val Asn Leu Phe Leu 
210 -215 220 



Phe Gly Val Ala Met Ala Leu Tyr Leu Leu Lys Thr Asp Thr Val Trp 
225 230 235 240 



Gly Val Ala Gly He His Gly Ala Trp Asn Phe Ala Gin Gly Asn Leu 
245 250 255 



Phe Gly He Leu Val Ser Gly Gin Pro Ser Glu Arg Leu 
260 255 



<210> 318 
<211> 721 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 318 

Met Lys Lys Lys Phe Leu Ala Phe Leu Leu He Leu Phe Pro He Phe 
15 10 15 

Ser Leu Gly He Ala Lys Ala Glu Thr He Lys He Val Ser Asp Thr 
20 25 30 

Ala Tyr Ala Pro Phe Glu Phe Lys Asp Ser Asp Gin Thr Tyr Lys Gly 
35 40 45 

He Asp Val Asp He He Asn Lys Val Ala Glu He Lys Gly Trp Asn 



He Gin Met Ser Tyr Pro Gly Phe Asp Ala Ala Val Asn Ala Val Gin 
65 70 75 80 



Ala Gly ein Ala Asp Ala He Met Ala Gly Met Thr Lys Thr Lys Glu 



Arg Glu Lys Val Phe Thr Met Ser Asp Thr Tyr Tyr Asp Thr Lys Val 
100 105 110 
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Val lie Ala Thr Thr Lys Ser His Lys He Ser Lys Tyr Asp Gin Leu 
115 120 125 



Thr Gly Lys Thr Val Gly Val Lys Asn Gly Thr Ala Ala Gin Arg Phe 
130 135 140 



Leu Glu Thr He Lys Asp Lys Tyr Gly Phe Thr He Lys Thr Phe Asp 
145 150 155 160 



Thr Gly Asp Leu Met Asn Asn Ser Leu Ser Ala Gly Ala He Asp Ala 
165 170 175 



Met Met Asp Asp Lys Pro Val He Glu Tyr Ala He Asn Gin Gly Gin 
180 185 190 



Asp Leu His He Glu Met Asp Gly Glu Ala Val Gly Ser Phe Ala Phe 
195 200 205 



Gly Val Lys Lys Gly Ser Lys Tyr Glu His Leu Val Thr Glu Phe Asn 
210 215 220 



Gin Ala Leu Ser Glu Met Lys Lys Asp Gly Ser Leu Asp Lys He He 
225 230 235 240 



Lys Lys Trp Thr Ala Ser Ser Ser Ser Ala Val Pro Thr Thr Thr Thr 
245 250 255 



Leu Ala Gly Leu Lys Ala He Pro Val Lys Ala Lys Tyr He He Ala 
260 265 270 



Ser Asp Ser Ser Phe Ala Pro Phe Val Phe Gin Asn Ser Ser Asn Gin 
275 280 285 



Tyr Thr Gly He Asp Met Glu Leu He Lys Ala He Ala Lys Asp Gin 
290 295 300 



Gly Phe Glu He Glu He Thr Asn Pro Gly Phe Asp Ala Ala He Ser 
305 310 315 320 



Ala Val Gin Ala Gly Gin Ala Asp Gly He He Ala Gly Met Ser Val 
325 330 335 
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Thr Asp Ala Arg Lys Ala Thr Phe Asp Phe Ser Glu Ser Tyr Tyr Thr 
340 345 350 



Ala Asn Thr lie Leu Gly Val Lys Glu Ser Ser Asn lie Ala Ser Tyr 
355 360 365 



Glu Asp Leu Lys Gly Lys Thr Val Gly Val Lys Asn Gly Thr Ala Ser 
370 375 380 



Gin Thr Phe Leu Thr Glu Asn Gin Ser Lys Tyr Gly Tyr Lys lie Lys 
385 390 395 400 



Thr Phe Ala Asp Gly Ser Ser Met Tyr Asp Ser Leu Asn Thr Gly Ala 
405 410 415 



lie Asp Ala Val Met Asp Asp Glu Pro Val Leu Lys Tyr Ser lie Ser 
420 425 430 



Gin Gly Gin Lys Leu Lys Thr Pro lie Ser Gly Thr Pro lie Gly Glu 
435 440 445 



Thr Ala Phe Ala Val Lys Lys Gly Ala Asn Pro Glu Leu lie Glu Met 
450 455 460 



Phe Asn Asn Gly Leu Ala Asn Leu Lys Ala Asn Gly Glu Phe Gin Lys 
465 470 475 480 



He Leu Asp Lys Tyr Leu Ala Ser Glu Ser Ser Thr Ala Ser Thr Ser 
485 490 495 



Gin Leu Leu Ser Gly Leu Gly lie Thr Leu Ala Leu Ala Leu He Ser 
515 520 525 



Phe Ala He Ala He Val He Gly He He Phe Gly Met Phe Ser Val 
530 535 540 



Ser Pro Tyr Lys Ser Leu Arg Val He Ser Glu He Phe Val Asp Val 
545 550 555 560 
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lie Arg Gly He Pro Leu Met He Leu Ala Ala Phe He Phe Trp Gly 
565 570 575 



He Pro Asn Phe He Glu Ser He Thr Gly Gin Gin Ser Pro He Asn 
580 585 590 



Asp Phe Val Ala Gly Thr He Ala Leu Ser Leu Asn Ala Ala Ala Tyr 
595 600 605 



He Ala Glu He Val Arg Gly Gly He Gin Ala Val Pro Val Gly Gin 
610 615 620 



Met Glu Ala Ser Arg Ser Leu Gly He Ser Tyr Gly Lys Thr Met Arg 
625 630 635 540 



Lys He He Leu Pro Gin Ala Thr Lys Leu Met Leu Pro Asn Phe Val 
645 650 655 



Asn Gin Phe Val He Ala Leu Lys Asp Thr Thr He Val Ser Ala He 
660 565 670 



Gly Leu Val Glu Leu Phe Gin Thr Gly Lys He He He Ala Arg Asn 
675 680 685 



Tyr Gin Ser Phe Lys Met Tyr Ala He Leu Ala He Phe Tyr Leu Val 
690 695 700 



He He Thr Leu Leu Thr Arg Leu Ala Lys Arg Leu Glu Lys Arg He 



<210> 319 
<211> 246 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 319 

Met Ala Lys Leu Lys He Asp Val Asn Asp Leu His Lys His Tyr Gly 
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Lys Asn Glu Val Leu Lys Gly lie Thr Thr Lys Phe Tyr Glu Gly Asp 



Val Val Cys lie lie Gly Pro Ser Gly Ser Gly Lys Ser Thr Phe Leu 



Arg Ser Leu Asn Leu Leu Glu Glu Val Thr Ser Gly His lie Thr Val 



Asn Gly Tyr Asp Leu Thr Glu Lys Thr Thr Asn Val Asp His Val Arg 



Glu Asn lie Gly Met Val Phe Gin His Phe Asn Leu Phe Pro His Met 



Ser Val Leu Asp Asn lie Thr Phe Ala Pro lie Glu His Lys Leu Met 
100 105 110 



Thr Lys Glu Glu Ala Glu Glu Leu Gly Met Glu Leu Leu Glu Lys Val 
115 120 125 



Gly Leu Ala Asp Lys Ala Asn Ala Asn Pro Asp Ser Leu Ser Gly Gly 
130 135 140 



Gin Lys Gin Arg Val Ala lie Ala Arg Gly Leu Ala Met Asn Pro Asp 

145 150 155 160 



lie Met Leu Phe Asp Glu Pro Thr Ser Ala Leu Asp Pro Glu Met Val 
165 170 175 



Gly Asp Val Leu Asn Val Met Lys Glu Leu Ala Glu Gin Gly Met Thr 
180 185 190 



Met lie lie Val Thr His Glu Met Gly Phe Ala Arg Gin Val Ala 1 
195 200 205 



Arg Val lie Phe Thr Ala Asp Gly Glu Phe Leu Glu Asp Gly Thr Pro 
210 215 220 



Asp Gin lie Phe Asp Asn Pro Gin His Pro Arg Leu Lys Glu Phe Leu 
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Asp Lys Val Leu Asn Val 
245 



<210> 320 
<211> 119 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 320 

Met Arg lie lie Tyr Leu lie lie Gly Phe Leu Ser Leu Thr Leu Ala 
15 10 15 

lie Val Gly Val Val Leu Pro Leu Leu Pro Thr Thr Pro Phe Leu Leu 



Leu Ser lie Ala Cys Phe Ser Arg Ser Ser Lys Arg Phe Glu Asp Trp 
35 40 45 



Leu Tyr His Thr Lys Leu Tyr Gin Ala Tyr Val Ala Asp Phe Arg Glu 



Thr Lys Ser He Ala Arg Glu Arg Lys Lys Lys He He Val Ser He 



Tyr Val Leu Met Gly He Ser He Tyr Phe Ala Pro Leu Leu Pro Val 



Lys He Gly Leu Gly Ala Leu Thr He Phe He Thr Tyr Tyr Leu Phe 
100 105 110 



Lys Val He Pro Asp Lys Glu 
115 



<210> 321 

<211> 162 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 321 

Met Ser Tyr Leu Arg Phe Phe Phe Ala Phe Phe He Leu Leu Ala He 
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Arg Phe Met Asp Cys Phe Met Ala Asn Ser Pro lie Leu Pro Phe Lys 



Pro Pro Pro Asn He Trp Leu He Ser Gly He Pro Ala Pro Pro Arg 



Ala Asp Lys Ser Gly He Pro Pro Cys Pro He He Pro Ser Arg Ala 



Asp He Ser He Pro Pro He Phe Gly He Phe Leu Gly Arg Leu Phe 



Gly Leu He Pro He Cys Phe He He Leu Phe He Ser Pro Asp He 



Thr Pro Cys Met Ser Cys Leu Ala Trp Leu Lys Ser Leu Met Asn Leu 
100 105 110 



Leu Thr Ser Thr Asn Val Phe Pro Glu Pro Ala Ala He Arg Arg Arg 
115 120 125 



Arg Leu Gly Phe Asn Lys Ser Gly Phe Ser Arg Ser Ser Gly Val He 
130 135 140 



Glu Asp Thr Met Ala Arg Leu Arg Ala He Trp Arg Ser Ser Thr Phe 
145 150 155 160 



<210> 322 
<211> 124 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 322 

Met Lys Lys Glu Gin Phe Tyr Pro Leu Gly He Phe Leu Ala Ala Met 
15 10 15 

Leu Gly Gly Leu Val Arg Tyr Leu Val Ser Thr Trp Leu Pro Ala Ser 
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Pro Asp Phe Pro Trp Gly Thr Leu Phe Val Asn Tyr Leu Gly He Phe 



Cys Leu He Tyr Leu Val Lys Gly Tyr Leu Val Tyr Lys Gly Thr Ser 
50 55 50 



Lys Gly Leu He Leu Ala Leu Gly Thr Gly Phe Cys Gly Gly Leu Thr 



Thr Phe Ser Ser Leu Met Leu Asp Thr Val Lys Leu Leu Asp Thr Gly 



Arg Tyr Leu Ser Leu He Leu Tyr Leu Leu Leu Ser He Gly Gly Gly 
100 105 110 



Leu Leu Leu Ala Tyr Tyr Leu Gly Arg Lys Lys Trp 
115 120 



<210> 323 
<211> 663 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 323 

Met Ala He Ser Gin Met Lys Arg He Ser Leu Leu Phe Ser Lys Ser 
15 10 15 

Ser Leu Asp Asp Val Leu Lys Thr He Gin Glu Leu Glu Ser Val Gin 
20 25 30 

Phe Arg Asp Leu Lys Val Gin Asp Asn Trp Ser Glu Ala Leu Glu Lys 
35 40 45 

Asp Glu Val Val Phe Pro Thr He Gin He Phe His Thr Ser Asn Ser 
50 55 60 

Asn His Gly Val He Glu Gly Asn Asp Ala Leu Thr Tyr Leu Met Asn 
65 70 75 80 

Gin Gin Gin His Leu Glu Ala Thr Val Glu Lys Leu Gin Glu Tyr Leu 
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Pro Lys Glu Asn Thr Phe Lys Leu Leu Gin Gin Pro Pro lie Thr Thr 
100 105 110 



Ser Tyr Glu Glu Leu Glu Lys Phe Gly Lys Ala Asn Val Ala Glu Gly 
115 120 125 



Val Leu Lys Lys Val Asn His Gin lie Asn Arg Val His Glu Leu Glu 

130 135 140 



Arg His lie Gin Ser Asn Asn Glu Glu lie Glu Arg Leu lie Lys Trp 
145 150 155 160 



Glu Lys Leu Glu lie Val Pro Ala Asn Leu Glu Gin Phe Ser Phe Cys 
165 170 175 



Lys Gly Lys Val Gly Hir lie Pro Arg Thr Glu Asp Asn Arg Leu Tyr 
180 185 190 



Asn Ser Leu Leu Glu Asn Asn lie Glu Val Gin Glu lie Phe Ser Asn 
195 200 205 



Asp Arg Glu Tyr Gly Val Val Val Phe Tyr Gin Ser Ser Tyr Ser lie 
210 215 220 



Asp Phe Asp Glu Tyr Leu Phe Glu Pro Phe Asp Tyr Ser Arg Lys Glu 
225 230 235 240 



Leu Pro Lys Gin Arg Val Val Asp Leu Asp Gin Glu Asn Met Gin Leu 
245 250 255 



lie Thr Glu Lys Glu Asn He He Ala Ser Leu Gin Asp Ser Lys Lys 
260 265 270 



Tyr Leu He Asp Leu Gin Trp Gin He Asp Tyr He Leu Ser He Tyr 
275 280 285 



Ala Arg Gin He Ser Lys Asn Asn Phe Leu Cys Thr Pro His Leu Val 
290 295 300 



Ala Leu Glu Gly Trp He Glu Glu Thr Arg He Leu Tyr Phe He Lys 
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Val Met Asp Glu His Phe Gly His Ser He Tyr He Tyr Glu Ser Glu 
325 330 335 



Thr Leu Thr Asp Asn Gin Asp Glu lie Pro He Lys Leu Thr Asn His 
340 345 350 



Ser Leu He Glu Pro Phe Glu Leu Leu Thr Glu Met Tyr Ala Leu Pro 
355 360 365 



Lys Tyr Tyr Glu Lys Asp Pro Thr Pro Val Leu Ala Pro Phe Tyr Phe 
370 375 380 



Thr Phe Phe Gly Met Met Val Ala Asp Leu Gly Tyr Gly Leu Leu Leu 
385 390 395 400 



Phe Leu Gly Thr Met Leu Ala Leu Lys He Phe His Leu Pro Ser Ala 
405 410 415 



Thr Lys Arg Phe Leu Lys Phe Phe Asn He Leu Gly Val Ala Val Ala 
420 425 430 



He Trp Gly Gly He Tyr Gly Ser Phe Phe Gly Tyr Glu Leu Pro Phe 
435 440 445 



His Leu He Ser Thr Thr Ser Asp Val Met Thr He Leu Val Val Ser 
450 455 460 



Val Val Phe Gly Phe He Thr Val Phe Ala Gly Leu Leu Ala Ser Gly 
465 470 475 480 



Leu Gin Lys Val Arg Met Asn Lys Tyr Ala Glu Ala Tyr Asn Ser Gly 
485 490 495 



Phe Ala Trp Cys Val He Leu Leu Gly Leu Leu Phe He Ala Val Gly 
500 505 510 



Met Leu Met Pro Asp Met Arg Pro Leu Phe Val Leu Gly Lys Trp Val 
515 520 525 
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Ser lie Phe Asn Ala Val Gly He Leu He Val Ser He He Gin Thr 
530 535 540 



Lys Ser Leu Ser Gly He Gly Ala Gly Leu Phe Asn Leu Tyr Asn He 
545 550 555 560 



Ser Ser Tyr He Gly Asp Leu Val Ser Phe Thr Arg Leu Met Ala Leu 
565 570 575 



Gly Leu Ser Gly Ala Ser He Ala Ser Ala Phe Asn Leu He Val Gly 
580 585 590 



Leu Phe Pro Gly He Leu Ala Lys Leu Thr He Gly Leu Val Leu Phe 
595 600 605 



He Leu Leu His Ala He Asn He Phe Leu Ser Leu Leu Ser Gly Tyr 
610 615 620 



Val His Gly Ala Arg Leu He Phe Val Glu Phe Phe Gly Lys Phe Tyr 
625 630 635 640 



Glu Gly Gly Gly Lys Pro Phe Gin Pro Leu Lys Ala Ser Glu Lys Tyr 
645 650 655 



He Lys Val He Thr Lys Asn 
660 



<210> 324 

<211> 296 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 324 

Met Lys He He Gly He Asp He Gly Gly Thr Thr He Lys Ala Asp 



Leu Tyr Asp Glu Phe Gly Thr Ser Leu Asn His Phe Lys Glu He Glu 



Thr He He Asp Tyr Asp Leu Gly Thr Asn Gin He Leu Asn Gin Val 
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Cys Asp Leu lie Gly Glu Tyr Thr Leu Asn His Ser lie Asp Gly Val 



6ly lie Ser Thr Ala Gly Val Val Asn Ala Asn Thr Gly Glu He He 



Tyr Ala Gly Tyr Thr He Pro Gly Tyr He Gly Val Asn Phe Thr Ala 
85 90 95 



Glu He Glu Lys Arg Phe Gly Leu Tyr Thr Phe Val Glu Asn Asp Val 
100 105 110 



Asn Cys Ala Ala Leu Gly Glu Leu Trp Lys Gly Gin Ala Lys Asp Lys 
115 120 125 



Lys Asn Val Val Met Val Thr He Gly Thr Gly He Gly Gly Ser He 
130 135 140 



He Val Asn Gly Gin He Val Asn Gly Phe Asn Tyr Thr Ala Gly Glu 

145 150 155 160 



Val Gly Tyr He Pro Val Gly Asn Ser Asp Trp Gin Ser Lys Ala Ser 
165 170 175 



Thr Thr Ala Leu He His Leu Tyr Gin Lys Lys Ser Leu Lys Thr Asn 
180 185 190 



Gin Thr Gly Arg Thr Phe Phe Thr Asp Leu Arg Ser Gly Asp Lys Val 
195 200 205 



Ala Glu Glu Thr Phe Glu He Phe Val Glu Asn Leu Thr Lys Gly Leu 
210 215 220 



Leu Thr He Ser Tyr Leu Leu Asn Pro Glu He Leu He Leu Gly Gly 

225 ' 230 235 240 



Gly He Leu Asp Ser Lys Asp He Leu Leu Pro Glu He Gin Ser Ser 
245 250 255 



Leu Ala Lys Asn Ala Met Asp Asn Arg Phe Leu Pro Lys Asn Leu Val 
260 265 270 
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Ala Ala Thr Leu Gly Asn Glu Ala Gly Arg He Gly Ala Val Lys Asn 
275 280 285 



Phe Leu Asp Arg He Ser Asn Lys 
290 295 



<210> 325 

<211> 305 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 325 

Met Lys Asp Leu Thr Lys Tyr Lys Gly Val He Pro Ala Phe Tyr Ala 



Cys Tyr Asp Glu Asn Gly Glu He Ser Gin Asp Arg Val Lys Ser Leu 



Val Gin Tyr Phe He Asp Lys Gly Val Lys Gly He Tyr Val Asn Gly 



Ser Ser Gly Glu Cys He Tyr Gin Ser Val Glu Asp Arg Lys Gin He 



He Glu Ala Val Met Glu Val Ala Lys Gly Lys Leu Thr Val He Asn 



His He Ala Cys Asn Asn Thr Lys Asp Ser He Glu Leu Ala Lys His 



Ser Glu Ser Val Gly Val Asp Ala He Ala Ala He Pro Pro He Tyr 



Phe Lys Leu Pro Glu Tyr Ser He Ala Ala Tyr Trp Asn Ala Met Ser 



Glu Ala Ala Ser Asn Thr Asp Phe He He Tyr Asn He Pro Gin Leu 
130 135 140 



Ala Gly Val Ala Leu Thr Gly Ser Leu Tyr Ala Thr Met Arg Gin Asn 
145 150 155 160 
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Pro Arg Val lie Gly Val Lys Asn Ser Ser Met Pro Val Gin Asp He 
165 170 175 



Gin Met Phe Val Ala Ala Gly Gly Glu Asp Tyr He Val Phe Asn Gly 
180 185 190 



Pro Asp Glu Gin Tyr Leu Gly Gly Arg Leu Met Gly Ala Glu Ala Gly 
195 200 205 



lie Gly Gly Thr Tyr Gly Val Met Pro Asp Leu Phe Leu Lys Leu Glu 
210 215 220 



Ser Leu He Gin Glu Arg Asp Leu Asp Thr Ala Lys Lys Leu Gin Tyr 
225 230 235 240 



Ala He Asn Glu Val He Tyr Lys Met He Ser Gly Lys Ala Asn I 
245 250 255 



Tyr Ala Val Ala Lys Glu Val Leu Arg Leu Asn Glu Lys Leu Asp Leu 
260 265 270 



Gly Ser Val Arg Gin Pro Leu Glu Ala Leu Ala Glu Gly Asp Leu Glu 
275 280 285 



Val Ala Lys Gin Ala Ala Glu Leu He Gin Gin Ala Arg Lys Glu Phe 
290 295 300 



<210> 326 
<211> 252 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 326 

Met He Gly Gly Lys Asn Met Asp Lys Asp Tyr He Leu Lys Val Lys 
15 10 15 

Gly Leu Tyr His Gin Phe Leu Leu Gly Asn Asn Lys Thr Leu Gin Val 
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Leu Lys Asn Val Ser Leu Ser Ala Ser Arg Gly Glu Phe lie Ser lie 



Leu Gly lie Ser Gly Ser Gly Lys Ser Thr Leu Leu Lys Cys lie Ser 
50 55 60 



Ser Leu Leu Glu Pro Thr Ser Gly Glu Val lie Leu Asn Gly lie Asn 



Pro Tyr Lys He Arg Asn Ala Lys Leu Ser Ser He Arg Arg Asn Glu 



Val Ser Phe He Phe Gin Ala Tyr Asn Leu He Pro Ser Leu Pro Val 

100 105 110 



He Glu Asn He Ala Leu Pro Leu Arg Leu Ser Gin Lys Lys Leu Thr 
115 120 125 



He Lys Asn Val Glu Asn Leu Leu Lys Arg Ust Lys Phe Asn Ala Gly 
130 135 140 



Leu Asn Asp Phe Val Gly Thr Leu Ser Gly Gly Glu Gin Gin Lys Val 
145 150 155 160 



Ala He Ala Arg Ala Val He Ala Asp Ser Asp He He Phe Ala Asp 
165 170 175 



Glu Pro Thr Gly Ala Leu Asp Ser Val Ser Arg Glu Val He Phe Glu 
180 185 190 



Leu Leu Arg Glu Leu Val Gly Ala Gly Lys Cys Val He Met Val Thr 
195 200 205 



His Asp He Glu Leu Ala Ser Lys Thr Asp Arg Ala Leu He Leu Lys 
210 215 220 



Asp Gly Lys He Phe Lys Glu Leu His Arg Pro Ser Gly Glu Glu Leu 
225 230 235 240 



Tyr Lys He Leu Glu Val Gin Ser Thr Thr Glu Glu 
245 250 
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<210> 327 
<211> 535 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 327 

Met Asn Tyr Leu Lys Phe lie Lys Lys Thr Lys Leu lie Leu Met Gly 



lie Leu lie Phe Leu Ser Ser Phe Asn Gly Val Leu Leu Ser Gly lie 
20 25 30 



lie Val Tyr Ala Gly Ser Leu Asn Gin Thr Ser Ser Phe Ser Asp Val 



Leu Arg Phe Gly Ala lie Ser lie Leu Gly Trp Ser Ala lie Tyr lie 



Ser Asn Tyr Tyr Leu Glu Val Thr Glu Ala Ser lie Thr Lys Asp lie 



Asn Val Lys lie Lys Gin Gly Tyr Phe Arg Glu Gin Tyr Leu Ser Ser 



Glu Met Val Lys Asp Tyr Ser Ser lie lie Ser Val Leu Ser Asn Asp 
100 105 110 



Leu Arg Leu lie Glu Glu Asn Tyr Phe Arg Gin He Phe Glu He He 
115 120 125 



Ser Ser He Leu Leu Phe He Val Ser Leu Ser Phe Met Leu Tyr Leu 
130 135 140 



Asn Phe Leu Val Ser He He Phe He Val Leu Ser Ala Leu Pro He 
145 150 155 160 



He Val Pro Val Phe Met Lys Lys Met Leu Ser Asn Ser Ala Asn Glu 
165 170 175 



Tyr Ser Asn Ser Asn Ala Glu Tyr Thr His He He Lys Glu He Phe 
180 185 190 
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Asn Gly Phe Lys Thr Leu Lys Ser Tyr Ser Val Thr Lys Glu lie lie 
195 200 205 



Ser Leu Ser Asp Lys Lys Leu Asp Lys Leu Glu Asp Ser Thr Phe Asn 
210 215 220 



Leu Lys Arg Ser Glu Val Leu Ser Lys Leu Val Ala Val Leu lie Ser 
225 230 235 240 



Gly Phe Cys Phe Leu Val Pro Leu Val Val Gly Cys Tyr Phe Val He 
245 250 255 



Tyr His Lys Ser Leu Ser Phe Ser Glu Leu He Gly He Phe Leu Ala 
260 265 270 



Asn Asp Lys Val Leu Gly Pro He Gin Ser He Ala Tyr Ser Leu Asn 
275 280 285 



Lys He Asn Thr Thr Lys Asp Leu Arg Lys Pro Phe Leu Lys Tyr Leu 
290 295 300 



Ser Gly Glu Lys Asn Phe He Asp Ala Glu His Asp Asn Asn Gly Leu 
305 310 315 320 



Tyr Thr Ser Ser He Asp Glu He His Met Lys Asp Val Val Tyr Ser 
325 330 335 



He Thr Pro Glu Asn Lys Leu Ser He Asp Phe Ser Phe Lys Ser Pro 
340 345 350 



Phe Arg Val Leu Leu Thr Gly Thr Ser Gly Ser Gly Lys Thr Thr He 
355 360 365 



Leu Asn Leu He Asn Gly Ser Leu Lys Pro Gin Lys Gly Tyr Val Asn 
370 375 380 



Leu Leu Ser His Gly Lys Lys Ser Ser Asp Ser He Pro Thr Val Asp 
385 390 395 400 



Gin Thr Pro Tyr He Phe Asp Thr Thr He Arg Glu Asn Val Thr Leu 
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Phe Gin Asn Glu Tyr Phe Ser Asp Asp Gin lie lie Glu Val Leu Lys 
420 425 430 



Lys Val Asn Leu Tyr Glu Glu Leu Glu Lys lie Asp lie Leu Asn Tyr 

435 440 445 



Gin Cys Gly Glu Asn Gly Ser Asn Leu Ser Gly Gly Gin Lys Gin Lys 
450 455 460 



lie Ma Leu Ala Arg Ala Leu lie Arg Asn Asn Lys Val Tyr Leu Phe 
465 470 475 480 



Asp Glu lie Ser Ala Asn Leu Asp Asn Asp Asn Ser Asn Ser lie His 
485 490 495 



Asp lie Leu Phe Asn Leu Gly He Ser Phe He Glu Val Ser His His 
500 505 510 



Tyr Asp Leu Asn Asp Lys Arg Tyr Thr Asp He Tyr Lys Leu Glu Asn 
515 520 525 



Gly Thr Leu Phe Lys He Lys 
530 535 



<210> 328 

<211> 646 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 328 

Met Asn Gin Ser Asn Glu He Phe Leu Asn Thr He Gin Glu Lys Thr 



His Tyr Lys Arg Ser He Ser Ser Ser Phe Gin Glu Leu Lys Lys Trp 



Asn Ser Leu He Phe Arg Arg Gly Arg Tyr Trp Tyr Gin Phe Asp Asn 
35 40 45 



Trp Ser He Pro Asn Thr Gly Val He Lys Glu Trp Tyr Val Glu Asp 
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50 55 60 

Asn Asp Trp lie Pro Lys Val Ser Ser Ser Ser Leu Asp Asn Ser Asn 



65 



70 



75 



80 



Ser Leu Lys lie Val Phe Asp Val Glu Lys Tyr Thr Leu Pro Asp Asp 



Ser lie Leu Gin Asp Val Arg lie Ser Ser Asp Glu Ser Tyr lie Val 
100 105 110 



Leu val Val Ser Ser Leu Arg Thr Thr Asn Leu lie Gly lie Lys Lys 
115 120 125 



Tyr Thr Met Glu Glu Leu Phe He He Glu Asp He Ser Val Glu Ser 
130 135 140 



Ser Phe Tyr Leu Gly Lys Phe Gly Val Met Tyr Thr Arg Ser Lys Glu 
145 150 155 160 



Tyr Gly Arg Pro Ser Lys Leu Phe Tyr Lys Ser Phe Asp Ser Phe Thr 
165 170 175 



Glu Glu Glu Leu Phe Glu Glu Asn Glu Cys Ser Phe Arg Leu Lys He 
180 185 190 



Val His He Asp Ser Asn Asn Cys Phe Val Lys Ser Val Asp Phe Gin 
195 200 205 



Lys Gly Arg He Phe Leu Tyr Ser Phe Asp Arg Thr Gly Phe Val Arg 
210 215 220 



His Ser Tyr Thr Glu Thr Val Ala Pro Thr Pro Arg Asp He Ala Leu 
225 230 235 240 



Phe Ser Thr Glu Lys Ala Gin Tyr Phe Leu Gly Leu Ser Ser Thr Glu 
245 250 255 



Glu Lys Lys Asp Gin Leu He Leu Arg Glu Thr Ser Ser Gly Asp Arg 
260 265 270 
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Val Ser He Thr He Pro Tyr Gin Asp Arg Ala Arg Arg Val His Cys 
275 280 285 



He Gly Arg Tyr He Leu Leu Asp Cys Ser Asn Ala Ala Asn Ser Val 
290 295 300 



Phe Tyr Leu Ala Thr Phe Lys Asn Asn Ser Leu Arg Glu Leu Ser Val 
305 310 315 320 



Asn Lys He Thr Phe Asp Glu Lys Thr Thr Leu Tyr Glu Asn Ser Phe 
325 330 335 



Ser Asp Arg Val Leu Leu Phe Leu Glu Arg Arg Thr Phe Tyr Glu Lys 
340 345 350 



He Leu Ser Phe Asp Leu He Glu Asn Thr Leu Lys Thr Glu Phe Glu 
355 360 365 



Arg Pro He He Lys Ser Asn Asn Thr Lys Tyr Phe Ser Lys Val He 
370 375 380 



Trp Thr Lys Lys Asp Ser Tyr Asp Val Ser He Pro He Ser Leu Phe 
385 390 395 400 



Trp Lys Ser Glu Asp Thr Asp Glu Leu Pro Arg Arg Lys Lys Cys He 
405 410 415 



Leu Ser Val Tyr Gly Ala Tyr Gly Lys Asn Asp Asn Ser Asp Leu Asp 
420 425 430 



Glu He Met Leu Ser He He Asp Ala Gly Phe He Tyr Ala He Val 
435 440 445 



His Val Arg Gly Gly Gly Tyr Leu Gly Gly Glu Trp Tyr Arg Ser Gly 
450 455 460 



Lys Ala Leu Asn Lys Trp Asn Ser He Arg Asp Phe He Glu Gly Val 
465 470 475 480 



Asn Tyr Leu Arg Glu Asn Asp Val He Asp Ser Lys Arg Leu Gly Leu 
485 490 495 
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He Thr Ser Ser Ala Gly Gly He He Ala Gly Ala Val Leu Asn Glu 
500 505 510 



Glu Lys Asn Leu Leu Gin Ser He Leu Leu Phe Ser Pro Phe He Asn 
515 520 525 



Pro Tyr Asp Thr Leu Gin Asn Pro Asn Asp Pro Leu Ser Lys Thr Glu 
530 535 540 

He Ala Glu Trp Gly Asp He Arg Asp Pro Glu Val Lys Ala Tyr He 
545 550 555 560 



Lys Ser Tyr Ser Pro Met Gin Asn He Glu Lys Ala Arg Asp Ser Asn 

565 570 575 



Thr Val He Val Asn He Leu Gly Glu Lys Asp Pro Tyr He Asn Asn 
580 585 590 



Asn Glu Val He Glu Trp Ser Lys Lys Leu Asn Ser He Gly Val Lys 
595 600 605 



Ser Leu Leu Tyr Leu Asn Lys Ala Ala Gly His Gly Gly Phe Thr Pro 
610 615 620 



Ser Asp Val Leu Leu Met He Asp Thr Leu Asn Tyr Phe Phe Glu Glu 
625 630 635 640 



Val Gly Arg Asn Asn Leu 
645 



<210> 329 
<211> 477 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 329 

Met He Asp Gly Lys Arg Leu Leu Phe Ser Leu Thr He Val Ser Tyr 
15 10 15 

Ala Leu Thr Leu Val Ser Gly He Val Tyr Leu Phe Asn Asn Asn Asn 
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Val Ser Leu Leu Ser Thr Leu Leu Phe Leu Leu Val Ser Ser Leu He 



Ala Cys Trp Asn Asp He Lys Tyr Tyr Leu He His Phe He Phe Tyr 
50 55 60 



Leu Thr He Phe Val Phe Leu Val Ser Arg Pro Thr He Asp Tyr Phe 



Arg Asp Gly Ala Leu Asp Thr Tyr His Pro He Ala Tyr Arg Phe Ala 



Phe He Val Val Met He Ser He Leu Gly Leu Thr Thr Gly Gly He 

100 105 110 



Leu Ala Arg Tyr Phe He Ala Arg Lys Lys He Lys Val Ala Asn He 
115 120 125 



Gly Asn Ser Leu Lys Glu Val Tyr He Lys Arg Leu Arg Phe Val Ser 
130 135 140 



Leu Gly Val Phe Leu Leu Thr Tyr Pro Phe Tyr Phe He Arg Leu Phe 
145 150 155 160 



Glu Arg Leu Leu Tyr Arg Leu Gin Thr Ser Tyr Tyr Ala Tyr Tyr Ala 
155 170 175 



Asn Phe Glu Ser Lys Leu Pro Tyr Phe Thr Tyr He Leu Ser Thr Phe 
180 185 190 



Thr Val Tyr Ala Met Cys Met Tyr Leu Ala Thr Lys Pro Lys Lys Leu 
195 200 205 



Gin Ala Thr Ala Val Leu Val Ser Phe He Ala Ala Asn Thr He His 
210 215 220 



Leu Ala He Gly Thr Arg Asn Pro Phe He Leu Ser He Leu Phe Ala 
225 230 235 240 



Phe Val Tyr Tyr Phe Met Arg Glu Gin Thr Glu Lys Gly Lys Trp He 
245 250 255 
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Gly Phe Lys Glu Lys Leu Ala lie Phe Val Gly Ser Pro lie Leu Met 
260 265 270 



Leu Ala Met Gly Val Leu.Asn Tyr Val Arg Asp Asn Val Gin Val Ser 
275 280 285 



His Thr Gly Phe Trp Asp lie Leu Leu Asp Phe lie Tyr Lys Gin Gly 

290 295 300 



Thr Ser Phe Gly Val Leu Ala Arg Gly Phe Leu Phe Asn Ser Ser Leu 
305 ilO 315 . 320 



Pro Tyr Arg Asp Phe Arg Asn Phe Thr Phe Gly Pro Val Leu Asp Tyr 
325 330 335 



Phe Ala Arg Gly Ser Leu Gly Ala lie Phe Gly Gly Lys Ala Phe Glu 
340 345 350 



His Thr Thr Asn Ser Val Glu Leu Ala lie Asp Ser Asn Ser Tyr Ala 
355 360 365 



His Asn Leu Ser Tyr Leu Val Leu Asn Lys Glu Tyr Leu Lys Gly His 
370 375 380 



Gly He Gly Ser Ser Tyr He Met Glu Leu Tyr Thr Asp Tyr Gly Met 
385 390 395 400 



He Gly Val Phe Leu Leu Ser Phe Leu Leu Gly Val Leu Phe He Ala 
405 410 415 



Met Leu Gin Val Ala Tyr Arg Ser Arg Thr He Leu Phe Ala Leu Ser 
420 425 430 



Leu Leu He Leu Asn Asn Leu Phe Phe Met Pro Arg Ser Ser Phe Ser 
435 440 445 



Glu Ser Phe Phe Asn Leu Phe Thr Met Gin Phe Trp Gly He Val Leu 
450 455 460 



Val He He Phe Val Ala Lys Met Leu Thr Lys Glu Asn 
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<210> 330 
<211> 275 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 330 

Met Gin Ser Arg Arg Lys Glu Met Lys Lys Thr Ser Ser Lys Leu Phe 
15 10 15 

Val Val Pro Tyr Met Leu Trp lie Ala Leu Phe Val Leu Ala Pro Leu 
20 25 30 

Val Leu lie Phe Gly Gin Ser Phe Phe Asn He Glu Gly Gin Phe Ser 
35 40 45 

Leu Glu Asn Tyr Lys Ser Tyr Phe Ala Ser Gin Asn Leu Thr Tyr Leu 
50 55 60 

Lys Met Ser Phe Asn Ser Val Leu Tyr Ala Gly He Val Thr Phe Val 
65 70 75 80 

Ala Leu Leu He Ser Tyr Pro Thr Ala Leu Phe Leu Thr Arg Leu Lys 



His Arg Gin Leu Trp Leu Met Leu He He Leu Pro Thr Trp He Asn 
100 105 110 



Leu Leu Leu Lys Ala Tyr Ala Phe He Gly He Phe Gly Gin Asn Gly 
115 120 125 



Ser He Asn Gin Phe Leu Glu Phe He Gly He Gly Ser Gin Gin Leu 
130 135 140 



Leu Phe Thr Asp Phe Ser Phe He Phe Val Ala Ser Tyr He Glu Leu 
145 150 155 160 



Pro Phe Met He Leu Pro He Phe Asn Val Leu Asp Asp Met Asp Asn 
165 170 175 



Asn Leu He Asn Ala Ser Tyr Asp Leu Gly Ala Thr Lys Trp Glu Thr 
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Phe Arg His Val lie Phe Pro Leu Ser Met Asn Gly Val Arg Ser Gly 
195 200 205 



Val Gin Ser Val Phe lie Pro Ser Leu Ser Leu Phe Met Leu Thr Arg 

210 215 220 



Leu lie Gly Gly Asn Arg Val He Thr Leu Gly Thr Ala He Glu Gin 
225 230 235 240 



Asn Phe Leu Thr Asn Asp Asn Tyr Gly Met Gly Ser Thr He Gly Val 
245 250 255 



He Leu He Leu Thr Met Phe He Thr Met Trp Val Thr Lys Glu Arg 
260 265 270 



Arg Glu Arg 
275 



<210> 331 

<211> 252 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 331 

Met Thr Asp Ala He Leu Gin Val Ser Asp Leu Ser Val Tyr Tyr Asn 



Lys Lys Lys Ala Leu Asn Ser Val Ser Leu Ser Phe Gin Pro Lys Glu 



He Thr Ala Leu He Gly Pro Ser Gly Ser Gly Lys Ser Thr Leu Leu 



Lys Ser Leu Asn Arg Met Gly Asp Leu Asn Pro Glu Val Thr Thr Thr 



Gly Ser Val Val Tyr Asn Gly His Asn He Tyr Ser Pro Arg Thr Asp 
65 70 75 80 



Thr Val Glu Leu Arg Lys Glu He Gly Met Val Phe Gin Gin Pro Asn 
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Pro Phe Pro Met Thr lie Tyr Glu Asn Val Val Tyr Gly Leu Arg lie 
100 105 110 



Asn Gly lie Lys Asp Lys Gin Val Leu Asp Glu Ala Val Glu Lys Ala 
115 120 125 



Leu Gin Gly Ala Ser lie Trp Asp Glu Val Lys Asp Arg Leu Tyr Asp 
130 135 140 



Ser Ala lie Gly Leu Ser Gly Gly Gin Gin Gin Arg Val Cys Val Ala 
145 150 155 160 



Arg Val Leu Ala Thr Ser Pro Lys lie lie Leu Leu Asp Glu Pro Thr 
165 170 175 



Ser Ala Leu Asp Pro lie Ser Ala Gly Lys lie Glu Glu Thr Leu Tyr 
180 185 190 



Gly Leu Lys Asp Lys Tyr Thr Met Leu Leu Val Thr Arg Ser Met Gin 
195 200 205 



Gin Ala Ser Arg lie Ser Asp Lys Thr Gly Phe Phe Leu Asp Gly Asp 
210 215 220 



Leu He Glu Phe Asn Asp Thr Lys Gin Met Phe Leu Asp Pro Gin His 
225 230 235 240 



Lys Glu Thr Glu Asp Tyr He Thr Gly Lys Phe Gly 
245 250 



<210> 332 
<211> 294 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 332 

Met Arg Ala Lys Lys Leu Asp Lys Leu Ala Thr Ala Val Leu Tyr Thr 
15 10 15 

He Ala Ser He He Val Thr He Leu Ala Ser Leu He Leu Tyr He 
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Leu Val Arg Gly Leu Pro His He Ser Trp Ser Phe Leu Thr Gly Arg 



Ser Ser Ala Phe Gin Ala Gly Gly Gly He Gly He Gin Leu Tyr Asn 



Ser Phe Phe Leu Leu Val He Thr Leu He He Ser Val Pro Leu Ser 



Met Gly Ala Gly He Tyr Leu Ala Glu Tyr Ala Lys Lys Gly Pro Val 



Thr Asn Phe Val Arg Thr Cys He Glu He Leu Ser Ser Leu Pro Ser 
100 105 110 



Val Val Val Gly Leu Phe Gly Tyr Leu He Phe Val Val Gin Phe Glu 
115 120 125 



Tyr Gly Phe Ser He He Ser Gly Ala Leu Ala Leu Thr Val Phe Asn 

130 135 140 



Leu Pro Gin Met Thr Arg Asn Val Glu Asp Ser Leu Lys His Val His 
145 150 155 160 



His Thr Gin Arg Glu Ala Gly Leu Ala Leu Gly He Ser Arg Trp Glu 
165 170 175 



Thr Val Val His Val Val He Pro Glu Ala Leu Pro Gly He Val Thr 
180 185 190 



Gly Val Val Leu Ala Ser Gly Arg He Phe Gly Glu Ala Ala Ala Leu 
195 200 205 



He Tyr Thr Ala Gly Gin Ser Ala Pro Ala Leu Asp Trp Ser Asn Trp 
210 215 220 



Asn He Leu Ser Val Thr Ser Pro He Ser He Phe Arg Gin Ala Glu 
225 230 235 240 
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Thr Leu Ala Val His lie Trp Lys Val Asn Ser Glu Gly Thr lie Pro 
245 250 255 



Asp Gly Thr lie Val Ser Ala Gly Ser Ala Ala Val Leu Leu lie Phe 
260 265 270 



lie Leu He Phe Asn Phe Gly Ala Arg Lys Phe Gly Ser Tyr Leu His 
275 280 285 



Lys Lys Leu Thr Ala Ala 
290 



<210> 333 
<211> 586 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 333 

Met Leu Met Lys He Tyr Lys Lys Leu Phe Ala Tyr Val Gin Asp Lys 



Lys Tyr Leu Gly Val Leu Ala He He Phe Ser Ala He Ser Ala Ala 

20 25 30 



Leu Thr Val Tyr Gly Tyr Tyr , Leu He Tyr Lys Phe Leu Asp Lys Leu 
35 40 45 

He He Asn Ser Asn Leu Ser Gly Ala Glu Ser He Ala Leu Lys Ser 
50 55 60 

Val He Thr Leu Thr Ser Gly Ala He Phe Tyr Phe Val Ser Gly Met 



Phe Ser His He Leu Gly Phe Arg Leu Glu Thr Asn Leu Arg Lys Arg 
85 90 95 



Gly He Asp Gly Leu Glu Lys Ala Ser Phe Arg Phe Phe Asp Leu Asn 
100 105 110 



Pro Ser Gly Gin He Arg Lys He He Asp Asp Asn Ala Ala Gin Thr 
115 120 125 
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His Gin Val Val Ala His Met lie Pro Asp Ser Ser Gin Ala He He 
130 135 140 



Thr Pro Val beu Val Leu Ala Leu Gly Phe He Val Ser He Arg Val 
145 150 155 160 



Gly He He Leu Leu Ala Leu Thr He He Gly Gly Leu He Leu Gly 
165 170 175 



Ala Met Met Gly Glu Gin Glu Phe Met Lys He Tyr Gin Glu Ser Leu 
180 185 190 



Ser Lys Leu Ser Ala Glu Thr Val Glu Tyr Val Arg Gly Met Gin Val 
195 200 205 



Val Lys He Phe Lys Ala Asn Val Glu Ser Phe Lys Ser Phe Tyr Lys 
210 215 220 



Ala He Lys Asp Tyr Ser Lys Tyr Ala Tyr Asp Tyr Ser Leu Ser Cys 
225 230 235 240 



Lys Arg Pro Tyr Val Leu Tyr Gin Trp Leu Phe Phe Gly Leu He Ala 
245 250 255 



He Leu He He Pro He Val Tyr Phe Met Thr Ser Leu Ala Ser Ala 
260 265 270 



Lys Val He Leu Leu Glu Leu He Met He Leu Phe Leu Ser Gly Val 
275 280 285 



Leu Phe Val Ser Phe Met Arg Met Met Trp Tyr Ser Met Tyr He Ser 
290 295 300 



Gin Gly Asn Tyr Ala Val Asp Thr Leu Glu Ala Leu Tyr Glu Asp Met 
305 310 315 320 



Gin Lys Asp Lys Leu Val His Gly Asn Val Asn Asn Phe Lys Asn Tyr 
325 330 335 



Asn He Glu Phe Glu Asn Val Ser Phe Ala Tyr Asn Asp Lys Ala Val 
340 345 350 
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lie Glu Asn Leu Ser Phe Asn Leu Glu Glu Gly Lys Ser Tyr Ala Leu 
355 360 365 



Val Gly Ser Ser Gly Ser Gly Lys Ser Thr Val Ala Lys Leu lie Ser 
370 375 380 



Gly Phe Tyr Asn Val Asn Lys Gly Ser lie Lys He Gly Gly He Ala 
385 390 395 400 



He Ser Glu Tyr Ser Asp Glu Ala Leu He Lys Ala He Ser Phe Val 
405 410 415 



Phe Gin Asp Ser Lys Leu Phe Lys Lys Ser He Tyr Asp Asn Val Ala 

420 425 430 



Leu Ala Asn Lys Asp Ala Thr Lys Asp Asp Val Met Arg Ala Leu Lys 
435 440 445 



Leu Ala Gly Cys Asp Leu He Leu Asp Lys Phe Pro Glu Arg Glu Asn 
450 455 460 



Thr He He Gly Ser Lys Gly Val Tyr Leu Ser Gly Gly Glu Lys Gin 
465 470 475 480 



Arg He Ala He Ala Arg Ala He Leu Lys Asp Ser Lys He He He 
485 490 495 



Met Asp Glu Ala Ser Ala Ser He Asp Pro Asp Asn Glu Phe Glu Leu 
500 505 510 



Gin Lys Ala Phe Lys Asn Leu Met Lys Asp Lys Thr Val He Met He 
515 520 525 



Ala His Arg Leu Ser Thr He Lys Asp Leu Asp Glu He He Val Met 
530 535 540 



Asp Ser Gly Lys He He Glu Arg Gly Ser Asp Lys Glu Leu Met Ser 
545 550 555 560 



Lys Asp Thr Arg Tyr Lys Ser Leu Gin Glu Met Phe Asn Ser Ala Asn 
565 570 575 



-373- 



wo 02/083855 



PCT/LS02/11524 



Glu Trp Arg Val Ser Asn Glu Arg Val Leu 
580 585 



<210> 334 
<211> 581 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 334 

Met Arg Met Asn Gly Gly Phe Gin Met Lys Glu Phe Tyr Lys Lys Arg 
15 10 15 

Phe Ala Leu Thr Asp Gly Gly Ala Arg Asn Leu Ser Lys Ala Thr Leu 

20 25 30 

Ala Ser Phe Phe Val Tyr Cys lie Asn Met Leu Pro Ala lie Leu Leu 
35 40 45 

Met He Phe Ala Gin Glu Val Leu Glu Asn Met Gly Lys Ser Asn Gly 



Phe Tyr He Val Phe Ser Val Leu He Leu He Ala Met Tyr He Leu 
65 70 75 80 



Leu Ser He Glu Tyr Asp Lys Leu Tyr Asn Thr Thr Tyr Gin Glu Ser 



Ala Asp Leu Arg He Arg Thr Ala Glu Asn Leu Ser Lys Leu Pro Leu 
100 105 110 



Ser Tyr Phe Ser Lys His Asp He Ser Asp He Ser Gin Thr He Met 
115 120 125 



Ala Asp He Glu Gly He Glu His Ala Met Ser His Ser He Pro Lys 
130 135 140 



Val Gly Gly Met Val Leu Phe Phe Pro Leu He Ser Val Met Met Leu 
145 150 155 160 



Ala Gly Asn Val Lys Met Gly Leu Ala Val He He Pro Ser He Leu 
165 170 175 
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Ser Phe lie Phe lie Pro Leu Ser Lys Lys Tyr Gin Val Asn Gly Gin 
180 185 190 



Asn Arg Tyr Tyr Asp Val Leu Arg Lys Asn Ser Glu Ser Phe Gin Glu 
195 200 205 



Asn lie Glu Met Gin Met Glu lie Lys Ala Tyr Asn Leu Ser Lys Asp 
210 215 220 



lie Lys Asp Asp Leu Tyr Lys Lys Met Glu Asp Ser Glu Lys Val His 
225 230 235 240 



Leu Lys Ala Glu Val Thr Thr lie Leu Thr Leu Ser lie Ser Ser lie 
245 250 255 



Phe Ser Phe lie Ser Leu Ala Val Val lie Phe Val Gly Val Asn Leu 
260 265 270 



lie lie Asn Lys Glu lie Asn Ser Leu Tyr Leu lie Gly Tyr Leu Leu 
275 280 285 



Ala Ala Met Lys lie Lys Asp Ser Leu Asp Ala Ser Lys Glu Gly Leu 
290 295 300 



Met Glu He Phe Tyr Leu Ser Pro Lys He Glu Arg Leu Lys Glu He 
305 310 315 320 



Gin Asn Gin Asp Leu Gin Glu Gly Asp Asp Tyr Ser Leu Lys Lys Phe 
325 330 335 



Asp He Asp Leu Lys Asp Val Glu Phe Ala Tyr Asn Lys Asp Ala Lys 
340 345 350 



Val Leu Asn Gly Val Ser Phe Lys Ala Lys Gin Gly Glu Val Thr Ala 
355 360 365 



Leu Val Gly Ala Ser Gly Cys Gly Lys Thr Thr He Leu Lys Leu He 
370 375 380 



Ser Arg Leu Tyr Asp Tyr Asp Lys Gly Gin He Leu He Asp Gly Lys 
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Asp lie Lys Glu lie Ser Thr Glu Ser Leu Phe Asp Lys Val Ser lie 
405 410 415 



Val Phe Gin Asp Val Val Leu Phe Asn Gin Ser Val Met Glu Asn lie 
420 425 430 



Arg lie Gly Lys Gin Asp Ala Ser Asp Glu Glu Val Lys Arg Ala Ala 
435 440 445 



Lys Leu Ala Asn Cys Thr Asp Phe lie Glu Lys Met Asp Lys Gly Phe 
450 455 460 



Asp Thr Val He Gly Glu Asn Gly Ala Glu Leu Ser Gly Gly Glu Arg 
465 470 475 480 



Gin Arg Leu Ser He Ala Arg Ala Phe Leu Lys Asp Ala Pro He Leu 
485 490 495 



He Leu Asp Glu He Thr Ala Ser Leu Asp Val Asn Asn Glu Lys Lys 
500 505 510 



He Gin Glu Ser Leu Asn Asn Leu Val Lys Asp Lys Thr Val Val He 
515 520 525 



He Ser His Arg Met Lys Ser He Glu Asn Ala Asp Lys He Val Val 
530 535 540 



Leu Gin Asn Gly Arg Val Glu Ser Glu Gly Lys His Glu Glu Leu Leu 
545 550 555 560 



Gin Lys Ser Lys He Tyr Lys Asn Leu He Glu Lys Thr Lys Met Ala 
565 570 575 



Glu Glu Phe He Tyr 
580 



<210> 335 

<211> 209 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 335 

Met Asp Asn liys Lys Leu Lys Val Lys Asp Leu Val Ser lie Gly Val 



Phe Gly Val lie Tyr Phe Ala Phe Met Phe Gly Val Gly Met Met Gly 



Leu He Pro He Leu Phe Leu He Tyr Pro Thr Val Leu Ala He Val 



Ala Gly Thr Val Val Met Leu Phe Met Ala Lys Val Gin Lys Pro Trp 



Ala Leu Phe He Phe Gly Met He Ser Pro Leu Val Met Phe Ala Ala 
65 70 75 80 



Gly His Thr Tyr Val Val Val Val Leu Ser Leu He Val Met He He 



Ala Glu Leu He Arg Lys He Gly Asn Tyr Asn Ser Phe Lys Tyr Asn 
100 105 110 



Met Leu Ser Tyr Ala He Phe Ser Thr Trp He Cys Ser Ser Leu Met 
115 120 125 



Gin Met Leu Leu Ala Lys Glu Lys Tyr Met Glu Trp Ser Leu Met Thr 
130 135 140 



Met Gly Lys Asp Tyr Val Asp Val Leu Glu Lys Leu He Thr Tyr Pro 
145 150 155 150 



His Met Ala Leu Val Ala Leu Gly Ala Phe Leu Gly Gly He Leu Gly 
165 170 175 



Ala Tyr He Gly Lys Ala Leu Leu Lys Lys His Phe Ser Asn Gly Leu 
180 185 190 



Tyr Cys Val Gly Tyr Phe Thr Pro Cys Leu He Leu Trp Cys Tyr Leu 
195 200 205 
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<210> 336 
<211> 169 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 336 

Met Cys Gly lie Leu Tyr Ser Leu Pro Asn Phe Met Val Leu Ser Glu 



Leu Asn Pro lie Val Lys Met Phe Leu Ser lie Pro lie Val lie Arg 
20 25 30 



Met Phe lie Leu Pro Phe Met Ala Ala Ser Phe Met He Lys Thr Ser 



Asp Val Gly Ala He He Ser Ser Met Asp Lys Leu Lys He Ser Lys 



Asn Val Ser He Pro He Ala Val Met Phe Arg Phe Phe Pro Ser Phe 
65 70 75 80 



Lys Glu Glu Lys Lys Asn He Lys Met Ala Met Arg Val Arg Gly He 



Asn Phe Lys Asn Pro Val Lys Tyr Leu Glu Tyr Val Ser Val Pro Leu 
100 105 110 



Leu He He Ser Ser Agn He Ser Asp Asp He Ala Lys Ala Ala Glu 
115 120 125 



Thr Lys Ala He Glu Asn Pro He Ala Lys Thr Arg Tyr He Arg Val 
130 135 140 



Lys He Gin Leu He Asp Phe Val Tyr Val Leu Ala Val Ala Gly Leu 
145 150 155 160 



He Val Gly Gly Leu He Trp Leu Lys 
165 
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<210> 337 
<211> 374 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 337 

Met Val Glu lie Lys Asn Leu Ser Leu Asp Tyr Gly Glu Glu His lie 
15 10 15 

Leu Asp Asp He Ser Leu Ser He Ala Glu Gly Glu Cys Val Leu Phe 
20 25 30 

Thr Gly Lys Ser Gly Asn Gly Lys Ser Ser Leu He Asn Ser He Asn 
35 40 45 

Gly Leu Ala Val Arg Tyr Asp Asn Ala Lys Thr Lys Gly Glu He He 
50 55 60 

He Asp Gly Lys Asn He Lys Asn Leu Glu Leu Tyr Gin He Ser Met 
65 70 75 80 

Leu Val Ser Thr Val Phe Gin Asn Pro Lys Thr Tyr Phe Phe Asn Val 



Asn Thr Thr Leu Glu Leu Leu Phe Tyr Leu Glu Asn He Gly Leu Ala 
100 105 110 



Arg Glu Glu Met Asp Arg Arg Leu Lys Asp He Leu Glu He Phe Pro 
115 120 125 



He Lys Asn Leu Leu Asn Arg Asn He Phe Asn Leu Ser Gly Gly Glu 
130 135 140 



Lys Gin He Leu Cys He Ala Ala Ser Tyr He Ala Gly Thr Lys He 
145 150 155 160 



He Val Met Asp Glu Pro Ser Ser Asn Leu Asp He Lys Ser He Ser 
165 170 175 



Val Leu Ala Lys Met Leu Lys He Leu Lys Glu Lys Gly He Ser He 
180 185 190 
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lie Val Ala Glu His Arg lie Tyr Tyr Leu Met Asp lie Val Asp Arg 
195 200 205 



Val Phe Leu lie Asp Lys Gly Lys Leu Lys Lys Thr Tyr Thr Arg Ser 
210 215 220 



Glu Phe Leu Lys Leu Asp Lys Asn Glu Leu Asn Ala Leu Ser Leu Arg 
225 230 235 240 



Asp Lys Glu Leu Ser Lys Leu Lys Val Pro Tyr Leu Lys Glu Gly Gly 
245 250 255 



Glu Tyr Gin lie Lys Asn Leu Ser Tyr Lys Phe Thr Asp Asp Glu Cys 
260 265 270 



Leu Ser Leu Lys Asp lie Ser Phe Lys Leu Gly Lys lie Tyr Gly lie 
275 280 285 



He Gly Ser Asn Gly Arg Gly Lys Ser Thr Leu Leu Arg Cys Leu He 

290 295 300 



Gly Leu Glu Lys Lys Ser Lys Glu Glu He Tyr Phe Lys Gly Glu Lys 
305 310 315 320 



Leu Ser Lys Lys Glu Arg Leu Lys Asn Ser Ser Leu Val Met Gin Asp 
325 330 335 



Val Asn His Gin Leu Phe Thr Asp Glu Val Phe Asn Glu Leu Arg Leu 
340 345 350 



Gly Val Lys Asn Phe Asp Glu Glu Lys Ala Lys He He Leu Asn Pro 
355 360 365 



Asn Tyr Ser Pro Gin He 

370 



<210> 338 

<211> 75 

<212> PRT 

<213> Streptococcus pneumoniae 

<400> 338 
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Met Ser Leu Ser Gly Gly Gin Lys Gin Arg Leu Ala lie Ala Ser Val 

15 10 15 

Met Cys Lys Asn Ser Pro Phe Val Phe Phe Asp Glu Pro Ser Ser Gly 
20 25 30 

Met Asp Tyr Ser Asn Met lie Lys He Ser Glu Leu He Asn Lys Tyr 
35 40 45 

Lys Thr Met Asp Lys He He Phe He Val Ser His Asp He Glu Phe 
50 55 60 

Leu Asn Glu Val Ala Asp Glu He Phe Glu Leu 
65 70 75 

<210> 339 
<211> 318 ■ 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 339 

Met Asp He Arg Pro Gin Ser Ser Asp Glu Leu Asp Ser Gin Arg Arg 

15 10 15 

Val Arg Arg Asp Met Ser Asn Ser Leu Lys Gly Thr Leu Leu Thr Val 
20 25 30 

Val Ala Gly He Ala Trp Gly Leu Ser Gly Thr Ser Gly Gin Tyr Leu 
35 40 45 

Met Ala His Gly He Ser Ala Leu Val Leu Thr Asn Leu Arg Leu Leu 
50 55 60 

He Ala Gly Gly He Leu Met Leu Leu Ala Tyr Ala Thr Ala Lys Asp 
65 70 75 80 

Lys He Leu Val Phe Leu Lys Asp Arg Lys Ser Leu Leu Ser Leu Leu 



He Phe Ala Leu He Gly Leu Phe Leu Asn Gin Phe Ala Tyr Leu Ser 
100 105 110 
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Ala He Gin Glu Thr Asn Ala Gly Thr Ala Thr Val Leu Gin Tyr Val 
115 120 125 



Cys Pro Val Gly He Leu He Tyr Ser Cys He Lys Asp Arg Val Ala 
130 135 140 



Pro Thr Leu Gly Glu He Val Ser He He Phe Ala He Gly Gly Thr 
145 150 155 160 



Phe Leu He Ala Thr His Gly Gin Leu Asp Gin Leu Ser Met Thr Pro 
165 170 175 



Ala Gly Leu Phe Trp Gly Leu Phe Ser Ala Leu Thr Tyr Ala Leu Tyr 
180 185 190 



He He Leu Pro He Ala Leu He Lys Lys Trp Gly Ser Ser Leu Val 
195 200 205 



He Gly Val Gly Met Val He Ala Gly Leu Val Ala Leu Pro Phe Thr 
210 215 220 



Gly Val Leu Gin Ala Asp He Pro Thr Ser Leu Asp Phe Leu Leu Ala 
225 230 235 240 



Phe Ala Gly He He Leu He Gly Thr Val Phe Ala Tyr Thr Ala Phe 
245 250 255 



Leu Lys Gly Ala Ser Leu He Gly Pro Val Lys Ser Ser Leu Leu Ala 
260 265 270 



Ser He Glu Pro He Ser Ala He Phe Phe Ala Phe Leu He Met Asn 
275 280 285 



Glu Gin Phe Tyr Pro He Asp Phe Leu Gly Met Ala Met He Leu Phe 
290 295 300 



Ala Val Thr Leu He Ser Leu Lys Asp Leu Phe Leu Glu Lys 
305 310 315 



<210> 340 
<:211> 79 
<212> PRT 
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<213> Streptococcus pnevimoniae 

<400> 340 

Met Leu Leu Leu Ala Lys Glu Lys Val Ala Cys Leu Leu Thr Val Thr 
15 10 15 

Cys Leu Ala Met Leu Phe Ala Met Pro Ala Leu Leu Leu Thr Thr Leu 
20 25 30 

Thr Lys Met Glu Lys Asn Thr Val Ser Asn Ser Lys Ala Thr Thr Pro 
35 40 45 

Leu Leu Phe Ser Met Lys Leu Thr Thr Leu Thr Val Ser Cys Phe Thr 



lie Ala Ser Met Lys Lys Thr His Leu Gin Leu Lys Met Val Tyr 
65 70 75 



<210> 341 
<211> 78 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 341 

Met Arg Glu lie Met Leu Leu Gin Leu Phe Ser Leu Tyr Phe Glu Ser 
15 10 15 

Leu He Leu Thr Thr He Leu Val Leu He Phe Leu Gly He Trp He 
20 25 30 

Gly Leu Arg Ala Met Ser Gly Val Asp Lys Thr Ala Arg Ala Arg Gin 
35 40 45 

Ala His Leu Tyr Asp Met He Met He Gly Val Leu Val Val Pro Val 
50 55 60 

Leu Ser Phe Ala Val Met Ser Leu He Leu Val Phe Lys Ala 



<210> 342 

<211> 176 

<212> PRT 

<213> Streptococcus pneumoniae 
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<400> 342 

Met Gin Lys Lys Tyr Val Lys lie Leu Tyr Ser Ser Pro lie Gly He 



Leu Ser Leu Val Ala Asp Asp His Tyr Leu Tyr Gly He Trp Val Gin 



Glu Gin Lys His Phe Glu Arg Gly Leu Gly Asp Glu Thr He Glu Glu 



Val Val Ser His Pro He Leu Asp Pro Val He Ala Cys Leu Asp Asp 



Tyr Phe Lys Gly Lys Pro Gin Asp Leu Ser Asn Leu Leu Leu Ala Pro 



He Gly Thr Asn Phe Glu Lys Arg Val Trp Asp Tyr Leu Gin Gly He 



Pro Tyr Gly Gin Thr Val Thr Tyr Gly Gin He Ala Gin Asp Leu Gin 
100 105 110 



Val Ala Ser Ala Gin Ala He Gly Gly Ala Val Gly Arg Asn Pro Trp 
115 120 125 



Ser He Leu Val Pro Cys His Arg Val Leu Gly Ala Gly Lys Arg Leu 
130 135 140 



Thr Gly Tyr Ala Ala Gly Val Glu Lys Lys Ala Trp Leu Leu Glu His 
145 150 155 160 



Glu Gly Val Asp Phe Lys Asp Arg Ser Asn Arg Arg Arg Ser Thr Cys 
165 170 175 



<210> 343 
<211> 480 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 343 

Met Pro Asn Cys He He Glu He He Ala Gin He Cys Tyr Asp He 
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Asn Met Asn Lys Ser Arg Leu Gly Arg Gly Arg His Gly Lys Thr Arg 



His Val Leu Leu Ala Leu lie Gly lie Leu Ala He Ser He Cys Leu 



Leu Gly Gly Phe He Ala Phe Lys He Tyr Gin Gin Lys Ser Phe Glu 



Gin Lys He Glu Ser Leu Lys Lys Glu Lys Asp Asp Gin Leu Ser Glu 
65 70 75 80 



Gly Asn Gin Lys Glu His Phe Arg Gin Gly Gin Ala Glu Val He Ala 
85 90 95 



Tyr Tyr Pro Leu Gin Gly Glu Lys Val He Ser Ser Val Arg Glu Leu 
100 105 110 



He Asn Gin Asp Val Lys Asp Lys Leu Glu Ser Lys Asp Asn Leu Val 
115 120 125 



Phe Tyr Tyr Thr Glu Gin Glu Glu Ser Gly Leu Lys Gly Val Val Asn 
130 135 140 



Arg Asn Val Thr Lys Gin He Tyr Asp Leu Val Ala Phe Lys He Glu 
145 150 155 160 



Glu Thr Glu Lys Thr Ser Leu Gly Lys Val His Leu Thr Glu Asp Gly 
165 170 175 



Gin Pro Phe Thr Leu Asp Gin Leu Phe Ser Asp Ala Ser Lys Ala Lys 
180 ' 185 190 



Glu Gin Leu He Lys Glu Leu Thr Ser Phe He Glu Asp Lys Lys He 
195 200 205 



Glu Gin Asp Gin Ser Glu Gin He Val Lys Asn Phe Ser Asp Gin Asp 
210 215 220 
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Leu Ser Ala Trp Asn Phe Asp Tyr Lys Asp Ser Gin He He Leu Tyr 
225 230 235 240 



Pro Ser Pro Val Val Glu Asn Leu Glu Glu He Ala Leu Pro Val Ser 
245 250 255 



Ala Phe Phe Asp Val He Gin Ser Ser Tyr Leu Leu Glu Lys Asp Ala 
260 265 270 



Ala Leu Tyr Gin Ser Tyr Phe Asp Lys Lys His Gin Lys Val Val Ala 
275 280 285 



Leu Thr Phe Asp Asp Gly Pro Asn Pro Ala Thr Thr Pro Gin Val Leu 
290 295 300 



Glu Thr Leu Ala Lys Tyr Asp He Lys Ala Thr Phe Phe Val Leu Gly 
305 310 315 320 



Lys Asn Val Ser Gly Asn Glu Asp Leu Val Lys Arg He Lys Ser Glu 
325 330 335 



; Gly His Val Val Gly Asn His Ser Trp Ser His Pro He Leu Ser Gin 
340 345 350 



Leu Ser Leu Asp Glu Ala Lys Lys Gin He Thr Asp Thr Glu Asp Val 
355 360 365 



Leu Thr Lys Val Leu Gly Ser Ser Ser Lys Leu Met Arg Pro Pro Tyr 
370 375 380 



Gly Ala He Thr Asp Asp He Arg Asn Ser Leu Asp Leu Ser Phe He 
385 390 395 400 



Met Trp Asp Val Asp Ser Leu Asp Trp Lys Ser Lys Asn Glu Ala Ser 

405 410 415 



He Leu Thr Glu He Gin Tyr Gin Val Ala Asn Gly Ser He Val Leu 
420 425 430 



Met His Asp He His Ser Pro Thr Val Asn Ala Leu Pro Arg Val He 
435 440 445 
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Glu Tyr Leu Lys Asn Gin Gly Tyr Thr Phe Val Thr lie Pro Glu Met 
450 455 460 



Leu Asn Thr Arg Leu Lys Ala His Glu Leu Tyr Tyr Ser Arg Asp Glu 



<210> 344 
<211> 232 

<212> PRT 

<213> Streptococcus pneumoniae 
<400> 344 

Met Val lie Leu Phe He His Ala He He Gly Thr He Thr Phe Arg 
15 10 15 



Arg Cys Ser Met Ser Tyr Leu Phe Glu He Leu Pro Ser Leu Leu Asn 



Gly Ala Ser Thr Thr Val Gin Val Phe Ala Leu Val Leu Leu Phe Ser 



He Pro Leu Gly Val Leu He Ala Phe Ala Leu Gin Val His Trp Lys 



Pro Leu His Tyr Leu He Asn. He Tyr He Trp Val Met Arg Gly Thr 



Pro Leu Leu Leu Gin Leu He Phe He Tyr Tyr Val Leu Pro Ser He 



Gly He Arg Leu Asp Arg Leu Pro Ala Ala He He Ala Phe Val Leu 
100 105 110 



Asn Tyr Ala Ala Tyr Phe Ala Glu He Phe Arg Gly Gly He Asp Thr 

115 120 125 



He Pro Arg Gly Gin Tyr Glu Ala Ala Lys Val Leu Lys Phe Ser Pro 
130 135 140 



Phe Asp Arg Val Arg Tyr He He Leu Pro Gin Val Thr Lys He Val 
145 150 155 160 
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Leu Pro Ser Val Phe Asn Glu Val Met Ser Leu Val Lys Asp Thr Ser 
165 170 175 



Leu Val Tyr Ala Leu Gly lie Ser Asp Leu lie Leu Ala Ser Arg Thr 
180 185 190 



Ala Ala Asn Arg Asp ,Ala Ser Leu Val Pro Met Phe Leu Ala Gly Ala 
195 200 205 



lie Tyr Leu lie Leu lie Gly lie Val Thr lie He Ser Lys Lys Val 
210 215 220 



Glu Lys Lys Tyr Ser Tyr Tyr Arg 
225 230 



<210> 345 

<211> 238 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 345 

Met Glu Glu Ser He Asn Pro He He Ser He Gly Pro Val He Phe 



Asn Leu Thr Met Leu Ala Met Thr Leu Leu He Val Gly Val He Phe 



Val Phe He Tyr Trp Ala Ser Arg Asn Met Thr Leu Lys Pro Lys Gly 



Lys Gin Asn Val Leu Glu Tyr Val Tyr Asp Phe Val He Gly Phe Thr 



Glu Pro Asn He Gly Ser Arg Tyr Met Lys Asp Tyr Ser Leu Phe Phe 



Leu Cys Leu Phe Leu Phe Met Val He Ala Asn Asn Leu Gly Leu Met 



Thr Lys Leu Gin Thr He Asp Gly Thr Asn Trp Trp Ser Ser Pro Thr 
100 105 110 
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Ala Asn Leu Gin Tyr Asp Leu Thr Leu Ser Phe Leu Val He Leu Leu 
115 120 125 



Thr His He Glu Ser Val Arg Arg Arg Gly Phe Lys Lys Ser He Lys 
130 135 140 



Ser Phe Met Ser Pro Val Phe Val He Pro Met Asn He Leu Glu Glu 
145 150 155 160 



Phe Thr Asn Phe Leu Ser Leu Ala Leu Arg He Phe Gly Asn He Phe 
165 170 175 



Ala Gly Glu Val Met Thr Ser Leu Leu Leu Leu Leu Ser His Gin Ala 

180 185 190 



He Tyr Trp Tyr Pro Val Ala Phe Gly Ala Asn Leu Ala Trp Thr Ala 
195 200 205 



Phe Ser Val Phe He Ser Cys He Gin Ala Tyr Val Phe Thr Leu Leu 
210 215 220 



Thr Ser Val Tyr Leu Gly Asn Lys He Asn He Glu Glu Glu 
225 230 235 

<210> 346 
<211> 551 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 346 

Met Ser Glu Lys Ser Arg Glu Glu Glu Lys Leu Ser Phe Lys Glu Gin 
15 10 15 

He Leu Arg Asp Leu Glu Lys Val Lys Gly Tyr Asp Glu Val Leu Lys 
20 25 30 

Glu Asp Glu Ala Val Val Arg Thr Pro Ala Asn Glu Pro Ser Thr Glu 
35 40 45 

Glu Leu Met Ala Asp Ser Leu Ser Thr Val Glu Glu He Met Arg Lys 
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Ala Pro Thr Val Pro Thr His Pro Ser Gin Gly Val Pro Ala Ser Pro 



Ala Asp Glu He Gin Arg Glu Thr Pro Gly Val Pro Ser His Pro Ser 
85 90 95 



Gin Asp Val Pro Ser Ser Pro Ala Glu Glu Ser Gly Ser Arg Pro Gly 
100 105 110 



Pro Gly Pro Val Arg Pro Lys Lys Leu Glu Arg Glu Tyr Asn Glu Thr 
115 120 125 



Pro Thr Arg Val Ala Val Ser Tyr Thr Thr Ala Glu Lys Lys Ala Glu 

130 135 140 



Gin Ala Gly Pro Glu Thr Pro Thr Pro Ala Thr Glu Thr Val Asp He 
145 150 155 160 



He Arg Asp Thr Ser Arg Arg Ser Arg Arg Glu Gly Ala Lys Pro Val 
165 170 175 



Lys Pro Lys Lys Glu Lys Lys Ser His Val Lys Ala Phe Val He Ser 
180 185 190 



Phe Leu Val Phe Leu Ala Leu Leu Ser Ala Gly Gly Tyr Phe Gly Tyr 
195 200 205 



Gin Tyr Val Leu Asp Ser Leu Leu Pro He Asp Ala Asn Ser Lys Lys 
210 215 220 



Tyr Val Thr Val Gly He Pro Glu Gly Ser Asn Val Gin Glu He Gly 
225 230 235 240 



Thr Thr Leu Glu Lys Ala Gly Leu Val Lys His Gly Leu He Phe Ser 
245 250 255 



Phe Tyr Ala Lys Tyr Lys Asn Tyr Thr Asp Leu Lys Ala Gly Tyr Tyr 
260 265 270 



Asn Leu Gin Lys Ser Met Ser Thr Glu Asp Leu Leu Lys Glu Leu Gin 
275 280 285 
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Lys Gly Gly Thr Asp Glu Pro Gin Glu Pro Val Leu Ala Thr Leu Thr 
290 295 300 



lie Pro Glu Gly Tyr Thr Leu Asp Gin lie Ala Gin Ala Val Gly Gin 
305 310 315 320 



Leu Gin Gly Asp Phe Lys Glu Ser Leu Thr Ala Glu Ala Phe Leu Ala 
325 330 335 



Lys Val Gin Asp Glu Thr Phe He Ser Gin Ala Val Ala Lys Tyr Pro 
340 345 350 



Thr Leu Leu Glu Ser Leu Pro Val Lys Asp Ser Gly Ala Arg Tyr Arg 
355 360 365 



Leu Glu Gly Tyr Leu Phe Pro Ala Thr Tyr Ser He Lys Glu Ser Thr 
370 375 380 



Thr He Glu Ser Leu He Asp Glu Met Leu Ala Ala Met Asp Lys Asn 
385 390 395 400 



Leu Ser Pro Tyr Tyr Ser Thr He Lys Ser Lys Asn Leu Thr Val Asn 
405 410 415 



Glu Leu Leu Thr He Ala Ser Leu Val Glu Lys Glu Gly Ala Lys Thr 

420 425 430 



Glu Asp Arg Lys Leu He Ala Gly Val Phe Tyr Asn Arg Leu Asn Arg 
435 440 445 



Asp Met Pro Leu Gin Ser Asn He Ala He Leu Tyr Ala Gin Gly Lys 
450 455 460 



Leu Gly Gin Asn He Ser Leu Ala Glu Asp Val Ala He Asp Thr Asn 
465 470 475 480 



He Asp Ser Pro Tyr Asn Val Tyr Lys Asn Val Gly Leu Met Pro Gly 
485 490 495 



Pro Val Asp Ser Pro Ser Leu Asp Ala He Glu Ser Ser He Asn Gin 
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Thr Lys Ser Asp Asn Leu Tyr Phe Val Ala Asp Val Thr Glu Gly Lys 
515 520 525 



Val Tyr Tyr Ala Asn Asn Gin Glu Asp His Asp Arg Asn Val Ala Glu 
530 535 540 



His Val Asn Ser Lys Leu Asn 
545 550 



<210> 347 

<2il> 222 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 347 

Met Leu Thr Tyr Gly Gly Tyr Arg Val Ser Ala Gly Tyr lie Sjer Val 



Gly Thr Leu Val Ser Phe Leu lie Tyr Leu Phe Gin Leu Leu Asn Pro 



lie Ser Asn lie Ala Asn Phe Val Thr Val Tyr Ser Arg Ser Lys Gly 



Ser Ser Val Ala Leu Glu Asn Leu Leu Ala Val Pro Lys Glu Lys Phe 



Glu Gly Gly Lys Ser Val Ser Gly Arg Gly Leu Asn Phe Asn His Val 



Tyr Phe Gly Tyr Asp Glu Asn Arg Pro Val Leu Lys Asp lie Thr Cys 



Ser He Phe Lys Gly Gin Lys He Ala Phe Val Gly Pro Ser Gly Ser 
100 105 110 



Gly Lys Ser Thr He Val Arg Leu Leu Glu Arg Phe Tyr Lys Pro Leu 
115 120 125 



Ser Gly Asp He Leu Met Glu Gin Ser Ser He Tyr Asp Phe Asn Leu 
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Lys Glu Trp Arg Ser Lys lie Ala Trp Val Ser Gin Asn Asn Ala Val 
145 150 155 160 



Leu Ser Gly Ser lie Arg Asp Asn Leu Cys Leu Gly Leu Asn Arg Leu 
165 170 175 



Val Thr Asp Asp Glu Leu Met Lys Val Leu Asp Leu Val Ser Leu Gly 
180 185 190 



Asp Glu He Arg Ser Met Lys Glu Gly Leu Asp Thr Glu Val Gly Glu 
195 200 205 



Arg Gly Arg Leu Leu Ser Gly Gly Arg Thr Lys Asp Phe Lys 
210 215 220 



<210> 348 
<211> 181 
<212> PRT 

<213> Streptococcus pneiimoniae 
<400> 348 

Met Lys Leu Lys Leu Leu Arg Val Asp Thr Lys Val He Met Gly Ser 
15 10 15 

Phe Leu Leu Val Leu Ser Ser Leu Leu Ala Leu Leu Leu Pro Leu He 



Leu Lys Asp Leu He Asp Gly Ser Ser He Glu Asn He Gly Ser Lys 
35 40 45 



Val Phe Gin Ser Phe Leu He Phe He Gly Gin Ala Leu Phe Ser Ser 
50 55 60 



He Gly Tyr Tyr Leu Phe Ser Gin Ser Gly Glu Lys Lys He Ala Lys 



He Arg Lys Lys Val He Glu Gly Leu He Tyr Val Glu Lys Ser Phe 
85 90 95 



Phe Asp Lys Ser Gin Ser Gly Glu Leu Thr Ser Ala He Val Asn Asp 
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Thr Ser Val He Arg Glu Phe Leu He Thr Thr Phe Pro Asn He He 
115 120 125 



Leu Ser Leu Val Met Val Leu Gly Ser He Val Val Leu Phe Ser Leu 

130 135 140 



Asp Trp Asn Leu Ser Leu Leu Leu Phe He Thr Leu Pro Cys Met Met 
145 150 155 160 



Phe He He Leu Pro Leu Ser Asn He Ser Glu Lys Tyr Ser Arg Arg 
165 170 175 



Leu Gin Glu Glu He 
180 



<210> 349 

<211> 652 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 349 

Met Lys Lys Ser Lys Ser Lys Tyr Leu Thr Leu Ala Gly Leu Val Leu 



Gly Thr Gly Val Leu Leu Ser Ala Cys Gly Asn Ser Ser Thr Ala Ser 



Lys Thr Tyr Asn Tyr Val Tyr Ser Ser Asp Pro Ser Ser Leu Asn Tyr 



Leu Ala Glu Asn Arg Ala Ala Thr Ser Asp He Val Ala Asn Leu Val 



Asp Gly Leu Leu Glu Asn Asp Gin Tyr Gly Asn He He Pro Ser Leu 



Ala Glu Asp Trp Thr Val Ser Gin Asp Gly Leu Thr Tyr Thr Tyr Lys 



Leu Arg Lys Asp Ala Lys Trp Phe Thr Ser Glu Gly Glu Glu Tyr Ala 
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Pro Val Thr Ala Gin Asp Phe Val Thr Gly Leu Gin Tyr Ala Ala Asp 
115 120 125 



Lys Lys Ser Glu Ala Leu Tyr Leu val Gin Asp Ser Val Ala Gly Leu 

130 135 140 



Asp Asp Tyr lie Thr Gly Lys Thr Ser Asp Phe Ser Thr Val Gly Val 
145 150 155 160 



Lys Ala Leu Asp Asp Gin Thr Val Gin Tyr Thr Leu Val Lys Pro Glu 
165 170 175 



Leu Tyr Trp Asn Ser Lys Thr Leu Ala Thr lie Leu Phe Pro Val Asn 
180 185 190 



Ala Asp Phe Leu Lys Ser Lys Gly Asp Asp Phe Gly Lys Ala Asp Pro 
195 200 205 



Ser Ser lie Leu Tyr Asn Gly Pro Phe Leu Met Lys Ala Leu Val Ser 
210 215 220 



Lys Ser Ala lie Glu Tyr Lys Lys Asn Pro Asn Tyr Trp Asp Ala Lys 
225 230 235 240 



Asn Val Phe Val Asp Asp Val Lys Leu Thr Tyr Tyr Asp Gly Ser Asp 
245 250 255 



Gin Glu Ser Leu Glu Arg Asn Phe Thr Ala Gly Ala Tyr Thr Thr KLa. 
260 265 270 



Arg Leu Phe Pro Asn Ser Ser Ser Tyr Glu Gly He Lys Glu Lys Tyr 
275 280 285 



Lys Asn Asn He He Tyr Ser Met Gin Asn Ser Thr Ser Tyr Phe Phe 
290 295 300 



Asn Phe Asn Leu Asp Arg Lys Ser Tyr Asn Tyr Thr Ser Lys Thr Ser 
305 310 315 320 
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Asp lie Glu Lys Lys Ser Thr Gin Glu Ala Val Leu Asn Lys Asn Phe 
325 330 335 



Arg Gin Ala lie Asn Phe Ala Phe Asp Arg Thr Ser Tyr Gly Ala Gin 
340 345 350 



Ser Glu Gly Lys Glu Gly Ala Thr Lys He Leu Arg Asn Leu Val Val 
355 360 365 



Pro Pro Asn Phe Val Ser He Lys Gly Lys Asp Phe Gly Glu Val Val 
370 375 380 



Ala Ser Lys Met Val Asn Tyr Gly Lys Glu Trp Gin Gly He Asn Phe 
385 390 395 400 



Ala Asp Gly Gin Asp Pro Tyr Tyr Asn Pro Glu Lys Ala Lys Ala Lys 
405 410 415 



Phe Ala Glu Ala Lys Lys Glu Leu Glu Ala Lys Gly Val Gin Phe Pro 
420 425 430 



He His Leu Asp Lys Thr Val Glu Val Thr Asp Lys Val Gly He Gin 
435 440 445 



Gly Val Ser Ser He Lys Gin Ser He Glu Ser Val Leu Gly Ser Asp 
450 455 460 



Asn Val Val He Asp He Gin Gin Leu Thr Ser Asp Glu Phe Asp Ser 
465 470 475 480 



Ser Gly Tyr Phe Ala Gin Thr Ala Ala Gin Lys Asp Tyr Asp Leu Tyr 
485 490 495 



His Gly Gly Trp Gly Pro Asp Tyr Gin Asp Pro Ser Thr Tyr Leu Asp 
500 505 510 



He Phe Asn Thr Asn Ser Gly Gly Phe Leu Gin Asn Leu Gly Leu Glu 
515 520 525 



Pro Gly Glu Ala Asn Asp Lys Ala Lys Ala Val Gly Leu Asp Val Tyr 
530 535 540 
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Thr Gin Met Leu Glu Glu Ala Asn Lys Glu Gin Asp Pro Ala Lys Arg 
545 550 555 560 



Tyr Glu Lys Tyr Ala Asp lie Gin Ala Trp Leu lie Asp Ser Ser Leu 
565 570 575 



Val Leu Pro Ser Val Ser Arg Gly Gly Thr Pro Ser Leu Arg Arg Thr 
580 585 590 



Val Pro Phe Ala Ala Ala Tyr Gly Leu Thr Gly Thr Lys Gly Val Glu 
595 600 605 



Ser Tyr Lys Tyr Leu Lys Val Gin Asp Lys lie Val Thr Thr Asp Glu 

610 615 620 



Tyr Ala Lys Ala Arg Glu Lys Trp Leu Lys Glu Lys Glu Glu Ser Asn 
625 630 635 640 



Lys Lys Ala Gin Glu Glu Leu Ala Lys His Val Lys 
645 650 



<210> 350 
<211> 545 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 350 

Met Asn Glu Glu Ser Met Ser His Glu Asn Asn His Gin Gin Ala Gin 



Met Leu Arg Gly Thr Ala Trp Leu Thr Ala Ser Asn Phe lie Ser Arg 



Leu Leu Gly Ala Val Tyr He He Pro Trp Tyr He Trp Met Gly Ala 



Tyr Ala Ala Lys Ala Asn Gly Leu Phe Thr Met Gly Tyr Asn He Tyr 



Ala Trp Phe Leu Leu Val Ser Thr Ala Gly He Pro Val Ala Val Ala 
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Lys Gin Val Ala Lys Tyr Asn Thr Met Arg Glu Glu Glu His Ser Phe 



Ala Leu He Arg Ser Phe Leu Gly Phe Met Thr Gly Leu Gly Leu Val 
100 105 110 



Phe Ala Leu Val Leu Tyr Val Phe Ala Pro Trp Leu Ala Asp Leu Ser 
115 120 125 



Gly Val Gly Lys Asp Leu He Pro He Met Gin Ser Leu Ala Trp Gly 
130 135 140 



Val Leu He Phe Pro Ser Met Ser Val He Arg Gly Phe Phe Gin Gly 

145 150 155 160 



Met Asn Asn Leu Lys Pro Tyr Ala Met Ser Gin He Ala Glu Gin Val 
165 170 175 



He Arg Val He Trp Met Leu Leu Ala Thr Phe He He Met Lys Leu 
180 185 190 



Gly Ser Gly Asp Tyr Leu Ala Ala Val Thr Gin Ser Thr Phe Ala Ala 
195 200 205 



Phe Val Gly Met Val Ala Ser Phe Ala Val Leu He Tyr Phe Leu Ala 
210 215 220 



Gin Glu Gly Ser Leu Lys Arg He Phe Glu Thr Gly Asp Lys He Asn 
225 230 235 240 



Ser Lys Arg Leu Leu Val Asp Thr He Lys Glu Ala He Pro Phe He 
245 250 255 



Leu Thr Gly Ser Ala He Gin Leu Phe Gin He Leu Asp Gin Leu Thr 
250 265 270 



Phe He Asn Ser Met Ser Trp Phe Thr Asn Tyr Ser Asn Glu Asp Leu 
275 280 285 



Val Val Met Phe Ser Tyr Phe Ser Ala Asn Pro Asn Lys He Thr Met 
290 295 300 
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lie Leu lie Ser Val Gly Val Ser He Gly Ser Val Gly Leu Pro Leu 
305 310 315 320 



Leu Thr Glu Asn Tyr Val Lys Gly Asp Leu Lys Ala Ala Ser Arg Leu 
325 330 335 



Val Gin Asp Ser Leu Thr Leu Leu Phe Met Phe Leu Leu Pro Ala Thr 

340 345 350 



Val Gly Val Val Met Val Gly Glu Pro Leu Tyr Thr Val Phe Tyr Gly 
355 360 365 



Lys Pro Asp Ser Leu Ala Leu Gly Leu Phe Val Phe Ala Val Leu Gin 
370 375 380 



Ser He lie Leu Gly Leu Tyr Met Val Leu Ser Pro Met Leu Gin Ala 
385 390 395 400 



Met Phe Arg Asn Arg Lys Ala Val Leu Tyr Phe He Tyr Gly Ser He 
405 410 415 



Ala Lys Leu Val Leu Gin Leu Pro Thr He Ala Leu Phe His Ser Tyr 
420 425 430 



Gly Pro Leu He Ser Thr Thr He Ala Leu He He Pro Asn Val Leu 
435 440 445 



Met Tyr Arg Asp He Cys Lys Val Thr Gly Val Lys Arg Lys Val He 
450 455 460 



Leu Lys Arg Thr He Leu He Ser Leu Leu Thr Leu Val Met Phe Leu 
465 470 475 480 



Leu He Gly Thr He Gin Trp Leu Leu Gly Phe Phe Phe Gin Pro Ser 
485 490 495 



Gly Arg Leu Trp Ser Phe Phe Tyr Val Ala Leu Val Gly Ala Met Gly 
500 505 510 



Gly Gly Leu Tyr Met Val Met Ser Leu Arg Thr Tyr Leu Leu Asp Lys 
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Val lie Gly Lys Ala Gin Ala Asp Arg Leu Arg Ala Lys Phe Lys Leu 
530 535 540 



Ser 

545 



<210> 351 
<211> 209 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 351 

Met Gin Val Leu Leu Phe Cys Cys Asn He Phe Tyr Asn Asn Glu Arg 



Val Leu Glu He Leu Arg Lys Arg Arg His He Met Ser Lys Lys Val 
20 25 30 



Leu Phe He Val Gly Ser Leu Arg Gin Gly Ser Phe Asn His Gin Met 



Ala Leu Glu Ala Glu Lys Ala Leu Ala Gly Lys Ala Glu Val Ser Tyr 



Leu Asp Tyr Ser Ala Leu Pro Leu Phe Ser Gin Asp Leu Glu Val Pro 



Thr His Pro Ala Val Ala Ala Ala Arg Glu Ala Val Leu Val Ala Asp 



Ala He Trp He Phe Ser Pro Val Tyr Asn Phe Ser He Pro Gly Thr 
100 105 110 



Val Lys Asn Leu Leu Asp Trp Leu Ser Arg Ala Leu Asp Leu Ser Asp 
115 120 125 



Thr Arg Gly Val Ser Ala Leu Gin Asp Lys Phe Val Thr Val Ser Ser 
130 135 140 



Val Ala Asn Ala Gly His Asp Gin Leu Phe Ala He Tyr Lys Asp Leu 
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Leu Pro Phe lie Arg Thr Gin Gly Val Gly Asp Phe Thr Ala Ala Arg 
165 170 175 



Val Asn Asp Ser Ala Trp Ala Asp Gly Lys Leu Val Leu Glu Glu Thr 

180 185 190 



Val Leu Asn Ser Leu Glu Lys Gin Ala Gin Asp Leu Val Glu Ala lie 
195 200 205 



<210> 352 
<211> 623 
<212> PRT 

<213> Streptococcus pnetimoniae 
<400> 352 

Met Ser Asp Phe lie Val Glu Lys Leu Ser Lys Ser Val Gly Asp Lys 
15 10 15 



Thr Val Phe Arg Asp lie Ser Phe lie He His Asp Leu Asp Arg He 



Gly Leu He Gly Val Asn Gly Thr Gly Lys Thr Thr Leu Leu Asp Val 



Leu Ser Gly Val Ser Gly Phe Asp Gly Asp Val Ser Pro Phe Ser Ala 



Lys Asn Asp Tyr Gin He Gly Tyr Leu Thr Gin Asp Pro Asp Phe Asp 



Asp Arg Lys Thr Val Leu Asp Thr Val Leu Ser Ser Glu Leu Lys Glu 



He Gin Leu He Arg Glu Tyr Glu Leu He Met Leu Asp Tyr Ser Glu 
100 105 110 



Asp Lys Gin Ala Arg Leu Glu Arg Val Met Ala Glu Met Asp Ser Leu 
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Gin Ala Trp Glu lie Glu Ser Gin Val Lys Thr Val Leu Ser Lys Leu 
130 135 140 



Gly lie Gin Asp Leu Ser Thr Pro Val Gly Glu Leu Ser Gly Gly Leu 

145 150 155 160 



Arg Arg Arg Val Gin Leu Ala Gin Val Leu Leu Gly Asn His Asp Leu 
165 170 175 



Leu Leu Leu Asp Glu Pro Thr Asn His Leu Asp lie Ala lie lie Glu 
180 185 190 



Trp Leu Thr Leu Phe Leu Lys Asn Ser Lys Lys Thr Val Leu Phe lie 
195 200 205 



Thr His Asp Arg Tyr Phe Leu Asp Ala Leu Ser Thr Arg lie Phe Glu 
210 215 220 



Leu Asp Arg Ala Gly Leu Thr Glu Tyr Gin Gly Asn Tyr Gin Asp Tyr 
225 230 235 240 



Val Arg Leu Lys Ala Glu Gin Asp Glu Arg Asp Ala Ala Leu Leu His 
245 250 255 



Lys Lys Glu Gin Leu Tyr Lys Gin Glu Leu Ala Trp Met Arg Arg Gin 
260 265 270 



Pro Gin Ala Arg Ala Thr Lys Gin Gin Ala Arg He Asn Arg Phe His 
275 280 285 



Asp Leu Lys Lys Glu Val Ser Gly Ser Ser Ala Glu Thr Asp Leu Thr 
290 295 300 



Met Asn Phe Glu Thr Ser Arg He Gly Lys Lys Val He Glu Phe Gin 
305 310 315 320 



Asp Val Ser Phe Ala Tyr Glu Asn Lys Pro He Leu Gin Asn Phe Asn 
325 330 335 
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Leu Leu Val Gin Ala Lys Asp Arg He Gly He Val Gly Asp Asn Gly 
340 345 350 



Val Gly Lys Ser Thr Leu Leu Asn Leu He Ala Gly Ser Leu Glu Pro 
355 360 365 



Thr Ala Gly Gin Val Val He Gly Glu Thr Val Arg He Ala Tyr Phe 
370 375 380 



Ser Gin Gin He Glu Gly Leu Asp Glu Ser Lys Arg Val He Asn Tyr 
385 390 395 400 



Leu Gin Glu Val Ala Glu Glu Val Lys Thr Ser Gly Gly Ser Thr Thr 
405 410 415 



Ser He Ala Glu Leu Leu Glu Gin Phe Leu Phe Pro Arg Ser Thr His 

420 425 430 



Gly Thr Leu He Glu Lys Leu Ser Gly Gly Glu Lys Lys Arg Leu Tyr 
435 440 445 



Leu Leu Lys Leu Leu Leu Glu Lys Pro Asn Val Leu Leu Leu Asp Glu 
450 455 460 



Pro Thr Asn Asp Leu Asp He Ala Thr Leu Thr Val Leu Glu Asn Phe 
465 470 475 480 



Leu Gin Gly Phe Ala Gly Pro Val Leu Thr Val Ser His Asp Arg Tyr 
485 490 495 



Phe Leu Asp Lys Val Ala Thr Lys He Leu Ala Phe Glu Asp Gly Lys 
500 505 510 



He Arg Pro Phe Phe Gly His Tyr Thr Asp Tyr Leu Asp Glu Lys Ala 

515 520 525 



Phe Glu Thr Asp Met Ala Asn Gin Val Gin Lys Ala Glu Lys Glu Lys 
530 535 540 



Val Val Lys Val Arg Glu Asp Lys Lys Arg Met Thr Tyr Gin Glu Lys 
545 550 555 560 
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Gin Glu Trp Ala Ser lie Glu Gly Asp He Glu Thr Leu Glu Lys Arg 
565 570 575 



He Ala Ala He Glu Glu Glu Met Gin Ala Asn Gly Ser Asp Phe Gly 
580 585 590 



Lys Leu Ala Thr Leu Gin Lys Glu Leu Asp Glu Lys Asn Glu Ala Leu 
595 600 605 



Leu Glu Lys Tyr Glu Arg Tyr Glu Tyr Leu Ser Glu Phe Asp Ser 
610 615 620 



<210> 353 
<211> 178 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 353 

Met Asn Glu Val Lys Lys Met Val Glu Leu Lys Lys Glu Ala Val Lys 
15 10 15 

Asp Val Thr Ser Leu Thr Lys Ala Ala Pro Val Ala Leu Ala Lys Thr 
20 25 30 

Lys Glu Val Leu Asn Gin Ala Val Ala Asp Leu Tyr Val Ala His Val 
35 40 45 

Ala Leu His Gin Val His Trp Tyr Met His Gly Arg Gly Phe Leu Val 



Trp His Pro Lys Met Asp Glu Tyr Met Glu Ala Leu Asp Gly Gin Leu 
65 70 75 80 



Asp Glu He Ser Glu Arg Leu He Thr Leu Gly Gly Ser Pro Phe Ser 



Thr Leu Thr Glu Phe Leu Gin Asn Ser Glu He Glu Glu Glu Ala Gly 
100 105 110 



Glu Tyr Arg Asn Val Glu Glu Ser Leu Glu Arg Val Leu Val He Tyr 
115 120 125 
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Arg Tyr Leu Ser Glu Leu Phe Gin Lys Gly Leu Asp Val Thr Asp Glu 
130 135 140 



Glu Gly Asp Asp Val Thr Asn Gly He Phe Ala Gly Ala Lys Thr Glu 
145 150 155 150 



Thr Asp Lys Thr He Trp Met Leu Ala Ala Glu Leu Gly Gin Ala Pro 
165 170 175 



<210> 354 
<211> 356 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 354 

Met Phe Gly Leu He Gly Cys He Tyr Gly Ala Phe Gly Arg Lys He 
15 10 15 

Trp Ser Glu Ser His Gly Lys Ser He Cys Phe Ser He Arg Arg Trp 



Lys Tyr Leu Asn Arg He Cys Asn Arg Pro Ser Glu Leu Trp Leu Leu 
35 40 45 



Tyr Leu Ala Tyr Gly He Leu Gly Gly Leu Gly Leu Gly Ala Gly Tyr 



He Thr Pro Val Ser Thr He He Lys Trp Phe Pro Asp Lys Arg Gly 



Leu Ala Thr Gly Leu Ala He Met Gly Phe Gly Phe Ala Ser Leu Leu 



Thr Ser Pro He Ala Gin His Leu He Ala Gly Val Gly Leu Val Glu 
100 105 110 



Thr Phe Tyr He Leu Gly Ala Ser Tyr Phe He He Met Leu Leu Ala 
115 120 125 
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Ser Gin Phe He Lys Arg Pro Asn Glu Gin Glu Leu Ala He Leu Ser 
130 135 140 



Ser Ser Gly Lys Glu Lys Thr Ala Ser Leu Thr Gin Gly Met Ala Ala 
145 150 155 160 



Asn Gin Ala Leu Lys Ser Asn Arg Phe Tyr Met Leu Trp He He Phe 
165 170 175 



Phe He Asn He Ala Cys Gly Leu Gly Leu He Ser Ala Ala Ser Pro 
180 185 190 



Met Ala Gin Glu Met Ala Gly Leu Ser Thr Ser His Ala Ala Val Met 
195 200 205 



Val Gly Val Leu Gly He Phe Asn Gly Phe Gly Arg Leu Leu Trp Ala 
210 215 220 



Ser Leu Ser Asp Tyr He Gly Arg Pro Leu Thr Phe Ser He Leu Leu 
225 . 230 235 240 



Leu Val Asn Leu Phe Phe Ser Leu Ser Leu Trp Leu Phe Thr Asp Ser 
245 250 255 



Val Leu Phe Val Val Ala Met Ser He Leu Met Thr Cys Tyr Gly Ala 
260 265 270 



Gly Phe Ser Leu He Pro Ala Tyr Leu Ser Asp He Phe Gly Thr Lys 
275 280 285 



Glu Leu Ala Ala Leu His Gly Tyr He Leu Thr Ala Trp Ala Met Ala 
290 295 300 



Gly Leu Ala Gly Pro He Leu Leu Ala Glu Thr Tyr Lys Met Ala His 
305 310 315 320 



Ser Tyr Thr Gin Thr Leu Phe Val Phe Leu He Leu Tyr Ser He Ala 
325 330 335 



Leu Ala Leu Ser Tyr Tyr Leu Gly Arg Ser He Lys Lys Glu Ser Gin 
340 345 350 
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Lys Ala Leu Thr 
355 



<210> 355 

<211> 153 

<212> PRT 

<213> Streptococcus pneumoniae 



I <400> 355 

Met Lys Gin Thr Lys Thr Thr Lys lie Ala Leu Val Ser Leu Leu Thr 



Ala Leu Ser Val Val Leu Gly Tyr Phe Leu Lys He Pro Thr Pro Thr 



Gly He Leu Thr Leu Leu Asp Ala Gly Val Phe Phe Ala Ala Phe Tyr 
35 40 45 



Phe Gly Ser Arg Glu Gly Ala Val Val Gly Gly Leu Ala Ser Phe Leu 



He Asp Leu Leu Ser Gly Tyr Pro Gin Trp Met Phe Phe Ser Leu Val 



Asn His Gly Leu Gin Gly Phe Phe Ala Gly Phe Lys Gly Lys Ser Gin 



Trp Leu Gly Leu He Leu Ala Thr He Ala Met Val Gly Gly Tyr Ala 
100 105 110 



Leu Gly Ser Ala Leu Met Asn Gly Trp Ala Ala Ala Leu Pro Glu He 
115 120 125 



Leu Pro Asn Phe Met Gin Asn Met Val Gly Met He Val Gly Phe He 
130 135 140 



Leu Ser Gin Ser He Lys Lys He Lys 
145 150 



<210> 356 
<211> 225 
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<212> PRT 

<213> Streptococcus pneumoniae 
<400> 356 

Met lie Ser Lys Arg Leu Glu Leu Val Ala Ser Phe Val Ser Gin Gly 
15 10 15 

Ala lie Leu Leu Asp Val Gly Ser Asp His Ala Tyr Leu Pro lie Glu 



Leu Val Glu Arg Gly Gin lie Lys Ser Ala He Ala Gly Glu Val Val 
35 40 45 



Glu Gly Pro Tyr Gin Ser Ala Val Lys Asn Val Glu Ala His Gly Leu 



Lys Glu Lys He Gin Val Arg Leu Ala Asn Gly Leu Ala Ala Phe Glu 



Glu Thr Asp Gin Val Ser Val He Thr He Ala Gly Met Gly Gly Arg 



Leu He Ala Arg He Leu Glu Glu Gly Leu Gly Lys Leu Ala Asn Val 
100 105 110 



Glu Arg Leu He Leu Gin Pro Asn Asn Arg Glu Asp Asp Leu Arg He 
115 120 125 



Trp Leu Gin Asp His Gly Phe Gin He Val Ala Glu Ser He Leu Glu 

13 0 135 140 



Glu Ala Gly Lys Phe Tyr Glu He Leu Val Val Glu Ala Gly Gin Met 
145 150 155 160 



Lys Leu Ser Ala Ser Asp Val Arg Phe Gly Pro Phe Leu Ser Lys Glu 
165 170 175 



Val Ser Pro Val Phe Val Gin Lys Trp Gin Lys Glu Ala Glu Lys Leu 
180 185 190 



Glu Phe Ala Leu Gly Gin He Pro Glu Lys Asn Leu Glu Glu Arg Gin 
195 200 205 
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Val Leu Val Asp Lys He Gin Ala He Lys Glu Val Leu His Val Ser 
210 215 220 



Lys 
225 



<210> 357 
<211> 108 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 357 

Met Glu Gly He Arg Met Lys He Val Gly Val Ala Ala Cys Thr Val 

15 10 15 

Gly He Ala His Thr Tyr He Ala Gin Glu Lys Leu Glu Asn Ala Ala 
20 25 30 

Lys Val Ala Gly His Val He His Val Glu Thr Gin Gly Thr He Gly 
35 40 45 

Val Glu Asn Glu Leu Ser Gin Glu Gin He Asp Ala Ala Asp Val Val 
50 55 60 

He Leu Ala Val Asp Val Lys He Ser Gly Met Glu Arg Phe Glu Gly 
65 70 75 80 

Lys Lys He He Lys Val Pro Thr Glu Val Ala Val Lys Ser Pro Asn 



Lys Leu He Ala Lys Ala Val Glu He Val Thr Lys 
100 105 



<210> 358 
<211> 240 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 358 

Met He Arg He Glu Asn Leu Ser Val Ser Tyr Lys Glu Thr Leu Ala 
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Leu Iiys Asp lie Ser Leu Val Leu His Gly Pro Thr He Thr Gly He 



He Gly Pro Asn Gly Ala Gly Lys Ser Thr Leu Leu Lys Gly Met Leu 



Gly He He Pro His Gin Gly Gin Ala Phe Leu Asp Asp Lys Glu Val 



Lys Lys Ser Leu His Arg He Ala Tyr Val Glu Gin Lys He Asn He 



Asp Tyr Asn Phe Pro He Lys Val Lys Glu Cys Val Ser Leu Gly Leu 



Phe Pro Ser He Pro Leu Phe Arg Ser Leu Lys Ala Lys His Trp Lys 
100 105 110 



Lys Val Gin Glu Ala Leu Glu He Val Gly Leu Ala Asp Tyr Ala Glu 
115 120 125 



Arg Gin He Ser Gin Leu Ser Gly Gly Gin Phe Gin Arg Val Leu He 
130 135 140 



Ala Arg Cys Leu Val Gin Glu Ala Asp Tyr He Leu Leu Asp Glu Pro 
145 150 155 160 



Phe Ala Gly He Asp Ser Val Ser Glu Glu He He Met Asn Thr Leu 
165 170 175 



Arg Asp Leu Lys Lys Ala Gly Lys Thr Val Leu He Val His His Asp 
180 185 190 



Leu Ser Lys He Pro His Tyr Phe Asp Gin Val Leu Leu Val Asn Arg 
195 200 205 



Glu Val He Ala Phe Gly Pro Thr Lys Glu Thr Phe Thr Glu Thr Asn 
210 215 220 



Leu Lys Glu Ala Tyr Gly Asn Gin Leu Phe Phe Asn Gly Gly Asp Leu 
225 230 235 240 
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<210> 359 
<211> 294 
<212> PRT 

<213> Streptococcus pneimioniae 
<400> 359 

Met Thr Tyx Tyr Val Ala He Asp He Gly Gly Thr Asn He Lys Tyr 
15 10 15 

Gly Leu Val Asp Gin Glu Gly Gin Leu Leu Glu Ser His Glu Met Pro 
20 25 30 

Thr Glu Ala His Lys Gly Gly Pro His He Leu Gin Lys Thr Lys Asp 
35 40 45 

He Val Ala Ser Tyr Leu Glu Lys Gly Pro Val Ala Gly Val Ala He 
50 55 50 

Ser Ser Ala Gly Met Val Asp Pro Asp Lys Gly Glu He Phe Tyr Ala 



Gly Pro Gin He Pro Asn Tyr Ala Gly Thr Gin Phe Lys Lys Glu He 
85 90 95 



Glu Glu Ser Phe Thr He Pro Cys Glu He Glu Asn Asp Val Asn Cys 
100 105 110 



Ala Gly Leu Ala Glu Ala Val Ser Gly Ser Gly Lys Gly Ala Ser Val 
115 120 125 



Thr Leu Cys Leu Thr He Gly Thr Gly He Gly Gly Cys Leu He Met 

130 135 140 



Asp Arg Lys Val Phe His Gly Phe Ser Asn Ser Ala Cys Glu Val Gly 
145 150 155 160 



Tyr Met His Met Gin Asp Gly Ala Phe Gin Asp Leu Ala Ser Thr Thr 
165 170 175 



Ala Leu Val Lys Tyr Val Ala Glu Ala His Gly Glu Asp Val Asp Gin 
180 185 190 
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Trp Asn Gly Arg Arg He Phe Lys Glu Ala Thr Glu Gly Asn Lys He 
195 200 205 



Cys Met Glu Gly He Asp Arg Met Val Asp Tyr Leu Gly Lys Gly Leu 
210 215 220 



Ala Asn He Cys Tyr Val Ala Asn Pro Glu Val Val He Leu Gly Gly 

225 230 235 ' 240 



Gly He Met Gly Gin Glu Ala He Leu Lys Pro Lys He Arg Thr Ala 
245 250 255 



Leu Lys Glu Ala Leu Val Pro Ser Leu Ala Glu Lys Thr Arg Leu Glu 
260 265 270 



Phe Ala His His Gin Asn Thr Ala Gly Met Leu Gly Ala Tyr Tyr His 
275 280 285 



Phe Lys Thr Lys Gin Ser 
290 



<210> 360 

<211> 214 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 360 

Met Ala Gin Lys Gly Val Ser Leu He Lys Ala Ala Phe Asp Thr Asp 



Asn Phe Leu Met Arg Phe Ser Glu Lys Val Leu Asp He Val Thr Ala 



Asn Leu Leu Phe Val Val Ser Cys Leu Pro He Val Thr He Gly Val 
35 40 45 



Ala Lys He Ser Leu Tyr Glu Thr Met Phe Glu Val Lys Lys Ser Arg 



Arg Val Pro Val Phe Lys He Tyr Leu Arg Ser Phe Lys Gin Asn Leu 
65 70 75 80 
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Lys Leu 61y Leu Gin Leu Gly Leu Met Glu Leu Gly lie Val Phe Leu 



Thr Leu Ser Asp Leu Tyr Leu Phe Trp Gly Gin Thr Ala Leu Pro Phe 
100 105 110 



Gin Leu Leu Lys Ala lie Cys Leu Gly lie Leu lie Phe Leu Thr He 
115 120 125 



Val Met Leu Ala Ser Tyr Pro He Ala Ala Arg Tyr Asp Leu Ser Trp 
130 135 140 



Lys Glu He Leu Gin Lys Gly Leu Met Leu Ala Ser Phe Asn Phe Pro 
145 150 155 160 



Trp Phe Phe Leu Met Leu Ala He Leu Val Leu He Val Met Val Leu 
165 170 175 



Tyr Leu Ser Ala Phe Ser Leu Leu Leu Gly Gly Ser Val Phe Leu Leu 
180 185 190 



Phe Gly Phe Gly Leu Leu Val Phe He Gin Thr Gly Leu Met Glu Lys 
195 200 205 



He Phe Ala Lys Tyr Gin 

210 



<210> 361 

<211> 294 

<212> PRT 

<213> Streptococcus pneumoniae 



<400> 361 

Met Val Lys Glu Arg Asn Leu Thr Arg Trp He Phe Val Leu Pro Ala 



Met He He Val Gly Leu Leu Phe Val Tyr Pro Phe Phe Ser Ser He 
20 25 30 



Phe Tyr Ser Phe Thr Asn Lys His Leu He Met Pro Asn Tyr Lys Phe 
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Val 61y Leu Ala Asn Tyr Lys Ala Val Leu Ser Asp Pro Asn Phe Phe 



Asn Ala Phe Phe Asn Ser lie Lys Trp Thr Val Phe Ser Leu Val Gly 



61n Val Leu Val Gly Phe Val Leu Ala Leu Ala Leu His Arg Val Arg 



His Phe Lys Lys Leu Tyr Arg Thr Leu Leu lie Val Pro Trp Ala Phe 
100 105 110 



Pro Thr He Val He Ala Phe Ser Trp Gin Trp He Leu Asn Gly Val 
115 120 125 



Tyr Gly Tyr Leu Pro Asn Leu He Val Lys Leu Gly Leu Met Glu His 
130 135 140 



Thr Pro Ala Phe Leu Thr Asp Ser Thr Trp Ala Phe Leu Cys Leu Val 
145 150 155 160 



■ Phe He Asn He Trp Phe Gly Ala Pro Met He Met Val Asn Val Leu 
165 170 175 



Ser Ala Leu Gin Thr Val Pro Glu Glu Gin Phe Glu Ala Ala Lys He 

180 185 190 



Asp Gly Ala Ser Ser Trp Gin Val Phe Lys Phe He Val Phe Pro His 
195 200 205 



He Lys Val Val Val Gly Leu Leu Val Val Leu Arg Thr Val Trp He 
210 215 220 



Phe Asn Asn Phe Asp He He Tyr Leu He Thr Gly Gly Gly Pro Ala 
225 230 235 240 



Asn Ala Thr Thr Thr Leu Pro He Phe Ala Tyr Asn Leu Gly Trp Gly 
245 250 255 



Thr Lys Leu Leu Gly Arg Ala Ser Ala Val Thr Val Leu Leu Phe He 
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Phe Leu Val Ala He Cys Phe lie Tyr Phe Ala He He Ser Lys Trp 
275 280 285 



Glu Lys Glu Gly Arg Lys 

290 



<210> 362 
<211> 445 
<212> PRT 

<213> Streptococcus pneumoniae 
<400> 352 

Met Lys Lys Met Arg Lys Phe Leu Cys Leu Ala Gly He Ala Leu Ala 
15 10 15 

Ala Val Ala Leu Val Ala Cys Ser Gly Lys Lys Glu Ala Thr Thr Ser 



Thr Glu Pro Pro Thr Glu Leu Ser Gly Glu He llir Met Trp His Ser 
35 40 45 



Phe Thr Gin Gly Pro Arg Leu Glu Ser He Gin Lys Ser Ala Asp Ala 



Phe Met Gin Lys His Pro Lys Thr Lys He Lys He Glu Thr Phe Ser 



Trp Asn Asp Phe Tyr Thr Lys Trp Thr Thr Gly Leu Ala Asn Gly Asn 



Val Pro Asp He Ser Thr Ala Leu Pro Asn Gin Val Met Glu Met Val 
100 105 110 



Asn Ser Asp Ala Leu Val Pro Leu Asn Asp Ser He Lys Arg He Gly 
115 120 125 



Gin Asp Lys Phe Asn Glu Thr Ala Leu Asn Glu Ala Lys He Gly Asp 
130 135 140 



Asp Tyr Tyr Ser Val Pro Leu Tyr Ser His Ala Gin Val Met Trp Val 
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Arg Thr Asp Leu Leu Lys Glu His Asn He Glu Val Pro Lys Thr Trp 
165 170 175 



Asp Gin Leu Tyr Glu Ala Ser Lys Lys Leu Lys Glu Ala Gly Val Tyr 
180 185 190 



Gly Leu Ser Val Pro Phe Gly Thr Asn Asp Leu Met Ala Thr Arg Phe 
195 200 205 



Leu Asn Phe Tyr Val Arg Ser Gly Gly Gly Ser Leu Leu Thr Lys Asp 
210 215 220 



Leu Lys Ala Asp Leu Thr Ser Gin Leu Ala Gin Asp Gly He Lys Tyr 
225 230 235 240 



Trp Val Lys Leu Tyr Lys Glu He Ser Pro Gin Asp Ser Leu Asn Phe 
245 250 255 



Asn Val Leu Gin Gin Ala Thr Leu Phe Tyr Gin Gly Lys Thr Ala Phe 
260 265 270 



Asp Phe Asn Ser Gly Phe His He Gly Gly He Asn Ala Asn Ser Pro 
275 280 285 



Gin Leu He Asp Ser He Asp Ala Tyr Pro He Pro Lys He Lys Glu 
290 295 300 



Ser Asp Lys Asp Gin Gly He Glu Thr Ser Asn He Pro Met Val Val 
305 310 315 320 



Trp Lys Asn Ser Lys His Pro Glu Val Ala Lys Ala Phe Leu Glu Ala 
325 330 335 



Leu Tyr Asn Glu Glu Asp Tyr Val Lys Phe Leu Asp Ser Thr Pro Val 
340 345 350 



Gly Met Leu Pro Thr He Lys Gly He Ser Asp Ser Ala Ala Tyr Lys 
355 360 365 
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Glu Asn Glu Thr Arg Lys Lys Phe Lys His Ala Glu Glu Val lie Thr 
370 375 380 



Glu Ala Val Lys Lys Gly Thr Ala lie Gly Tyr Glu Asn Gly Pro Ser 
385 390 395 400 



Val Gin Ala Gly Met Leu Thr Asn Gin His lie He Glu Gin Met Phe 
405 410 415 



Gin Asp He He Thr Asn Gly Thr Asp Pro Met Lys Ala Ala Lys Glu 
420 425 430 



Ala Glu Lys Gin Leu Asn Asp Leu Phe Glu Ala Val Gin 
435 440 445 



<210> 363 
<211> 800 
<212> PRT 

<213> Streptococcus pnetmoniae 
<400> 363 

Met Ser Tyr Phe Arg Asn Arg Asp He Asp He Glu Arg He Ser Met 
15 10 15 

Asn Arg Ser Val Gin Glu Arg Lys Cys Arg Tyr Ser He Arg Lys Leu 
20 25 30 

Ser Val Gly Ala Val Ser Met He Val Gly Ala Val Val Phe Gly Thr 



Ser Pro Val Leu Ala Gin Glu Gly Ala Ser Glu Gin Pro Leu Ala Asn 
50 55 60 



Glu Thr Gin Leu Ser Gly Glu Ser Ser Thr Leu Tlir Asp Thr Glu Lys 



Ser Gin Pro Ser Ser Glu Thr Glu Leu Ser Gly Asn Lys Gin Glu Gin 
85 90 95 



Glu Arg Lys Asp Lys Gin Glu Glu Lys He Pro Arg Asp Tyr Tyr Ala 
100 105 110 
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Arg Asp Leu Glu Asn Val Glu Thr Val He Glu Lys Glu Asp Val Glu 
115 120 125 



Thr Asn Ala Ser Asn Gly Gin Arg Val Asp Leu Ser Ser Glu Leu Asp 
130 135 140 



Lys Leu Lys Lys Leu Glu Asn Ala Thr Val His Met Glu Phe Lys Pro 
145 150 155 160 



Asp Ala Lys Ala Pro Ala Phe Tyr Asn Leu Phe Ser Val Ser Ser Ala 
165 170 175 



Thr Lys Lys Asp Glu Tyr Phe Thr Met Ala Val Tyr Asn Asn Thr Ala 
180 185 190 



Thr Leu Glu Gly Arg Gly Ser Asp Gly Lys Gin Phe Tyr Asn Asn Tyr 
195 200 205 



Asn Asp Ala Pro Leu Lys Val Lys Pro Gly Gin Trp Asn Ser Val Thr 
210 215 220 



Phe Thr Val Glu Lys Pro Thr Ala Glu Leu Pro Lys Gly Arg Val Arg 
225 230 235 240 



Leu Tyr Val Asn Gly Val Leu Ser Arg Thr Ser Leu Arg Ser Gly Asn 
245 250 255 



Phe He Lys Asp Met Pro Asp Val Thr His Val Gin He Gly Ala Thr 
260 265 270 



Lys Arg Ala Asn Asn Thr Val Trp Gly Ser Asn Leu Gin He Arg Asn 
275 280 285 



Leu Thr Val Tyr Asn Arg Ala Leu Thr Pro Glu Glu Val Gin Lys Arg 

290 295 300 



Ser Gin Leu Phe Lys Arg Ser Asp Leu Glu Lys Lys Leu Pro Glu Gly 
305 310 315 320 



Ala Ala Leu Thr Glu Lys Thr Asp He Phe Glu Ser Gly Arg Asn Gly 
325 330 335 
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Asn Pro Asn Lys Asp Gly He Lys Ser Tyr Arg He Pro Ala Leu Leu 
340 345 350 



Lys Thr Asp Lys Gly Thr Leu He Ala Gly Ala Asp Glu Arg Arg Leu 
355 360 365 



His Ser Ser Asp Trp Gly Asp He Gly Met Val He Arg Arg Ser Glu 
370 375 380 



Asp Asn Gly Lys Thr Trp Gly Asp Arg Val Thr He Thr Asn Leu Arg 
385 390 395 400 



Asp Asn Pro Lys Ala Ser Asp Pro Ser He Gly Ser Pro Val Asn He 

405 410 415 



Asp Met Val Leu Val Gin Asp Pro Glu Thr Lys Arg He Phe Ser He 
420 425 430 



Tyr Asp Met Phe Pro Glu Gly Lys Gly He Phe Gly Met Ser Ser Gin 
435 440 445 



Lys Glu Glu Ala Tyr Lys Lys He Asp Gly Lys Thr Tyr Gin He Leu 
450 455 460 



Tyr Arg Glu Gly Glu Lys Gly Ala Tyr Thr He Arg Glu Asn Gly Thr 
465 470 475 480 



Val Tyr Thr Pro Asp Gly Lys Ala Thr Aap Tyr Arg Val Val Val Asp 
485 490 495 



Pro Val Lys Pro Ala Tyr Ser Asp Lys Gly Asp Leu Tyr Lys Gly i 
500 505 510 



Gin Leu Leu Gly Asn He Tyr Phe Thr Thr Asn Lys Thr Ser Pro Phe 
515 520 525 



Arg He Ala Lys Asp Ser Tyr Leu Trp Met Ser Tyr Ser Asp Asp Asp 
530 535 540 



Gly Lys Thr Trp Ser Ala Pro Gin Asp He Thr Pro Met Val Lys Ala 
545 550 555 560 
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Asp Trp Met Lys Phe Leu Gly Val Gly Pro Gly Thr Gly lie Val Leu 
565 570 575 



Arg Asn Gly Pro His Lys Gly Arg lie Leu lie Pro Val Tyr Thr Thr 
580 585 590 



Asn Asn Val Ser His Leu Asp Gly Ser Gin Ser Ser Arg Val lie Tyr 
595 600 605 



Ser Asp Asp His Gly Lys Thr Trp His Ala Gly Glu Ala Val Asn Asp 
610 615 620 



Asn Arg Gin Val Asp Gly Gin Lys lie His Ser Ser Thr Met Asn Asn 
625 630 635 640 



Arg Arg Ala Gin Asn Thr Glu Ser Thr Val Val Gin Leu Asn Asn Gly 
645 650 655 



Asp Val Lys Leu Phe Met Arg Gly Leu Thr Gly Asp Leu Gin Val Ala 
660 665 670 



Thr Ser Lys Asp Gly Gly Val Thr Trp Glu Lys Asp He Lys Arg Tyr 
675 680 685 



Pro Gin Val Lys Asp Val Tyr Val Gin Met Ser Ala He His Thr Met 
690 695 700 



His Glu Gly Lys Glu Tyr He He Leu Ser Asn Ala Gly Gly Pro Lys 
705 710 715 720 



Arg Glu Asn Gly Met Val His Leu Ala Arg Val Glu Glu Asn Gly Glu 
725 730 735 



Leu Thr Trp Leu Lys His Asn Pro He Gin Lys Gly Glu Phe Ala Tyr 
740 745 750 



Asn Ser Leu Gin Glu Leu Gly Asn Gly Glu Tyr Gly He Leu Tyr Glu 
755 760 765 



His Thr Glu Lys Gly Gin Asn Ala Tyr Thr Leu Ser Phe Arg Lys Phe 
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Asn Trp Glu Phe Leu Ser Lys Asn Leu He Ser Pro Thr Glu Ala Asn 
785 790 795 800 

<210> 364 
<211> 210 
<212> PRT 

<213> Streptococcus pneumoniae 

<400> 364 

Met Arg Leu Glu He He Asn Gly Gin Lys He Tyr Gly Lys Arg Pro 
15 10 15 

He Leu Asn Gin Leu Asn Leu Val Phe Gin Ser Gly Lys He Tyr Gly 



Leu Lys Gly Asp Asn Gly Ser Gly Lys Thr Val Leu Leu Lys He Leu 
35 40 45 



Ala Gly Tyr He Lys Leu Asp Lys Gly Lys Val Leu Gin Asp Gly Lys 



Val Tyr Gly Val Lys Asn His Tyr He Gin Asp Ala Gly He Leu He 



Glu Lys Val Glu Phe Leu Ser His Leu Ser Leu Arg Glu Asn Leu Glu 



Leu Leu Arg Tyr Phe Ser Ser Lys Val Thr Glu Lys Arg He Ala Tyr 
100 105 110 



Trp He Gin Tyr Tyr Asp Leu Gin Glu Phe Glu Asp He Glu Tyr Arg 
115 120 125 



His Leu Ser Leu Gly Thr Lys Gin Lys Met Ala Leu He Gin Ala Phe 
130 135 140 



He Ser Ser Pro Ser He Leu Phe Leu Asp Glu Pro Met Asn Ala Leu 
145 150 155 160 



Asp Glu Lys Ser Val Arg Leu Thr Lys Gin Val He Leu Ser Tyr Leu 
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